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Scientific Lighting 


It is o1 within recent years that the proper amount 
of j ix been given to the correet and scientitic 
Lilugatiiatie f textile mills, iron and steel mills, fac 
Lories Wwirehouses, etc., ett 








f0-inch Mill Lichted by G-F Pdison Drawn Wire Mazda, 
10-250 Watt Clear Lamps. 


With the engineer and analyst searching for and de 
termining tle reason why of many apparentiy unim 
portant occurrences, much has been elucidated in re 
gard to the quality and quantity of the output of mill 
and factors 


Avoiding Spoilage 


Census experts assert that because of “seconds” and 





spoilage American factories lost in the year 1909, the 
enormous sum of 3150,000.000 
Of this great amount T5 occurred under artificial 
light The same census experts agree that 25° or over 
$28,000,000 could have been saved by good illumination. 
Scientific Ulumination in the industrial field is even 
better understood to-day, and there is every reason to 


belleve that with the highly efficient Edison drawn wire 
Mazda !s erly arranged, this saving could be 


even grenter 





mit pore 


Light an Item in the Cost of Production 
of production, the following quotation 
i mi Klectrical Merchandise” is typical 

\ busy factory, shop, or mill in the eastern part of 
operates by artificiat light on the average 
Under ordinary condi- 
amount of work actually produced under arti- 
ficial light is between 12 and 200 less than is produced 
der daylight These facts mean that 2% of the out- 
put is eut.off by after-dark work; in other words, the 
plant in effect runs from 6 to 10 whole days every year 
With this fault corrected 
the textile mill could get 10244 yards of cloth for every 
1) yards new produced, and with no added expense 


Regurding cost 


the country 


of about 500 hours each year 


tions the 


with absolutely no output 


for investment, overhead expense, or depreciation. Re- 
duced to hours the loss of time amounts to between 60 
and 100 hours per year per operative.” 


The manager of a prominent silk mill has figured 
that with 11” looms, this means from 6,000 to 10,000 
vurs entirely wasted, so that 2 or 3 looms are 
worn out exch year without the production of a single 
ard of material; besides, the power to run these looms 


is wasted 


Accuracy Increases Business 

The forezeing shows how an appreciable per cent of 
spoilage and waste can be avoided, and it is obvious 
that accuracy obtained by good illumination is in a 
lurge measure responsible for the reduction of “sec- 
In the foundry also, molds 
iccurately and smoother. This keeps 
down the “serap” and saves the cost of the time re- 
juired for “dressing up” castings Further, with cor- 
rect lumina work is accomplished with a greater 
Not only the quantity, but also the 
quality of production is increased, which brings in its 
weke additional orders, that indifferent shipments 
wonld fall to elicit 


onds” and spoiled goods 


are made more 


degree of precision 


Increased Production 
In additix to reducing spoilage and waste, increased 
production always follows the substitution of “new 
ind like Aladdin's lamp brings forth the 
cenil thet manifests the wonderful advantages of good 
iluminatio: 


lumps for oid 


heretofore undreamed of in man’s phil 


eneral 
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Chart Showing the Seasonal Distribution for Three Successive Years 


less than the cost incurred by a five-minute shut-down. 
Good illumination lessens the possibility of holdups; 
adjustments or repairs are more quickly made; acci- 
dents to machinery are less likely to occur; machines 
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Cleveland, Ohio 


The Necessity for Correct Lighting 
in Factories and Mills 


Illumination v. Industrial Accidents 

Statistics bearing upon industrial accidents, in which 
the operatives or machinery both suffer, closely parallel 
the figures touching spoilage. An accident completely 
demoralizes a shop, and this nervous strain may last a 
day or two, or a week. During this period, when the 
operator is expectant of further trouble, production 
drops, spoilage increases, and the whole spirit and 
morale of the plant is broken down. 


Accidents Coincide with Diminishing Light 
The two charts tell the stury graphically of the loss 
and suffering that result from poor illumination. In 
one, the ratio between darkness, cloudiness and sun 
light in the city of New York is shown. In the other is 
shown the wave of fatal accidents for three successive 
years, as reported from SO,000 industrial plants. Ana- 
lvze these charts in the light of the statement of the 
Fidelity Casualty Co. that “the greatest number of acci 
dents veccur during the months of diminishing daylight,” 
and it will be acknowledged that illumination is sadly 
underrated as a means of accident prevention. 


Economy of Preventing Accidents to 
Employes 

The Manufacturers’ Association state that in the 
U. S. 500,000 avoidable accidents occur in one year. 
Authorities making study of safeguards, claim that 
25¢> of these accidents were causel by poor illumina- 
tion Apart from sentiment, if the cost of damages 
incurred by these accidents were charged to the light- 
ing bill, they would be out of all proportion to the cost 
of good illumination, necessary to prevent them. 





Chart Showing Average Hours per Day of Sunshine, Cloudiness and 
Darkness for Fach Month During 1910. New York City. 
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of About 700 Deaths Annually from Industrial Accidents Re- 
ported from an Area Embracing 80,000 Plants. (Note Similar- 
ity of Curves in Pigs. l and 2%.) 


Economy of Preventing Accidents to 
Machines 
The cost of good lighting for a whole Gay is usually 
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can be run faster and with a greater assurance of 
sufety; where plenty of light is in evidence no false 
shadows are thrown that are likely to mislead oper. 
atives and cause accident. 


Flexibility of Incandescent Lamps 


In order to use light effectively in manufacturing, jt 
must be adapted to the process which it is to assigt, 
The purpose of light is to enable the workmen to carry 
on the processes quickly and accurately without injury 
or accident to themselves or others, or to the machinery, 
or the product. The required amount of illuminatiog 
depends upon the “fineness” with which it is necessary 
to see, the nature of the surface to be illuminated, and 
whether the workman needs to watch closely and cop. 
stantly, or only at intervals. The light source should 
be out of the workman’s field of vision, and so located 
that strong illumination, falls upon the surface, which 
the workman needs to see. Some processes are more 
exacting than others, and particular processes have spe. 
cial requirements. Edison Mazda Lamps by reason of 
their wide range of sizes from 15 to 500 watts, can be 
selected and placed in position to where a more or qa 
less amount of light is needed. Lighting specialists 
figure this out carefully so that the right amount of 
light is located precisely in its relation to specifie re 
quirements, and no light need be wasted on unimportant 


sections. 


Good Light Makes Surroundings Congenial 


Put operatives in a poorly lighted factory, and the 
same feeling of oppression, felt out of doors on a dark 
day will take possession, an indifference and lack of 
interest will result. Good illumination keeps the oper- 
ations more content, maintains the “esprit de corps,” 
making work in the factory congenial and healthy. It 
has been proved that well lighted mills have far less 
trouble in retaining their employes, than poorly lighted 
For instance, a Southern cotton mill, which had 
installed Edison Mazda lamps, was flooded with appli- 
cations from the best operatives in the district. 


ones. 


The Necessity of Good Lighting 


From the above, it is very evident, apart altogether 
from a humanitarian standpoint, that a well lighted 
plant is not only necessary, but is economical, success- 
ful, prudent, and logical. 


The Strength of Edison Mazda Lamps 


There are millions of Edison Mazda lamps giving the 
utmost satisfaction in textile mills, iron foundries, bat- 
tleships, trains, cars, automobiles, ete., ete. These 
lamps have filaments of Tungsten made from a drawn 
wire, which is as strong as steel. Edison Mazda lamps 
give three times the light for the same current con- 
sumption as the old style carbon lamp; therefore, a 
much greater improvement in light can be obtained 
without adding to generator equipment or lighting bills. 


Free Advice of Lighting Specialists 


To secure correct and sufficient illumination through- 
out your plant, lighting specialists of the General Elee- 
tric Company are at your service. These experts will 
be glad to confer with you on the re-adjustment of your 
lighting system, and show you how Edison Mazda lamps 
can be installed in your plant with the same advantage 
and economy that these lamps have given in hundreds 
of other plants. Write to our nearest sales oftice for 
full particulars. 
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A Battleship With Cruiser Speed 
The Twelve-gun ‘‘ Wyoming” Makes Over Twenty-twe 
Knots 

MPROVEMENT in the motive power of ships, and 
Ti ctonlarty those of large size and power, has been 
room as in the engine room—a 
fact which is too often overlooked. Not all the great 
increase which has taken piace in the speed of war- 
ships during the past few years is to be attributed to 
is true, has done much, 


as great in the boiler 


the engines. The turbine, it 
but superheated steam and the water-tube boiler have 
had a large share in the improvement. 

Take the case of that handsome battleship, the “Wy- 
oming.” which recently, on its trial, made a speed of 


over twenty-two knots on one of its runs and an 
323 knots for the four-hour run. 
Parsons turbines, working on 


gave the usual 


average speed of 2 
The ship is driven by 
and in the tests they 





four propellers, 
good results which we have come to expect from this 
very fine turbine. On the other hand, it 
impossible to supply the necessary 


would be 
simply amount of 
steam for the turbines from a battery of the old Scotch 
boilers. They heavy, 
and space for a sufficient installation of them could not 
without sacrificing some 


would be too cumbersome and 
be found in the “Wyoming” 
element in the ship. 
and W. 
and all the latest require- 
practice. The total 


other necessary The boiler equip- 


ment consists of twelve B. water-tube boilers, 
equipped with superheaters 
boiler grate 


ments of up-to-date 


surface is 1,448 square feet, and the total heating sur- 
64.254 


horse-power, or in 


maximum 
horse-power, is 


syuare feet. The contract 
“shaft” 


face is 
this case, 
2.000, which was exceeded. 

that 
twenty-one to twenty-two knots was the standard speed 
for the cruiser. To-day, 
to twenty-eight knots speed are becoming common, and 
less than twenty, 


It was only a comparatively few years ago 


cruisers of from twenty-five 


battleships speeds are never and are 
knots. 


‘North Dakota :” and 


sometimes as high as twenty-three 
The “Wyoming” is an enlarged 
she embodies improvements which have been made as 
the results of the experience gained with that ship and 
during the 


The ship is five 


her sister, the Delaware,” year or two 


that they have been in commission. 
hundred and sixty-two feet in length over all, ninety 
three feet two and one half inches in beam, and her 
mean draft is inches. The 
full-load 


hundred 


twenty-eight feet six 


displacement is twenty-seven thousand, two 


and forty-three tons. The contract speed was 


20.5 knots 


exceeded by nearly 


which she has, therefore, 





one knot. The displacement on trial was twenty-six 
thousand tons. The bunker capacity of the ship is 
2,500 tons, but she also can carry four hundred tons of 
oil fuel. 

The “Wyoming,” and her sister, the “Arkansas,” are 
the first battleships in our navy to mount twelve 
twelve-inch guns. The distribution of this battery is 
similar to that on the “North Dakota; but with an 
additional turret. It is mounted in six turrets, all 
on the center line. Two of these turrets are on the 
fore-castle deck, and the other four are on the main 
deck. 

The arrangement of the turrets in three superposed 
pairs is symmetrical and adds greatly to the handsome 
in fact, we do not hesitate 
tv pronounce them the most shapely super-dreadnoughts 
which are now under construction for any navy of the 
world. 

The twelve-inch 


appearance of these ships; 


guns are of the new fifty-caliber 
type—a most handsome piece of great power, accuracy, 
and rapidity of fire. When it is fired with its maxi- 
mum velocity of twenty-nine hundred and fifty feet 
per second the energy is 52,483 foot-tons. Because of 
erosion difficulties, it is not likely that this velocity 
will be used in actual service. Probably the service 
2.750 feet per second. The 
secondary battery consists of twenty-one five-inch, fifty- 
that guus are 


charge will give about 


one caliber guns, so mounted eleven 
available on each broadside. 

shows a belt at the water line 
ihe top and nine inches at 


belt of armor fifteen 


The armor plan 
which is eleven inches at 
the bottom. Above this is another 


feet deep and from ten to eight inches in thickness 
The turrets and barbettes carry ten to twelve inches 
of armor. 
The United 
more powerful ships, 


than the 


States Navy may, in the future, build 
but it can hardly produce a more 


handsome one “Wyoming.” 


Preventive Clinics in Industrial Establishments 
HE only way to interest the manufacturer in the 
health of his employees is to prove to him that it 

pays in dollars and cents to improve factory conditions. 

When his affected, he is likely 

to be interested in the welfare of his employees, 


profits are obviously 
as a 
general rule. Some of the larger corporations, however, 
regard the health of 
not from a mer- 
of fair 


have reached a stage where they 


their employees as they do their own, 
point of 


cenary view, but simply as a matter 


play 


The whole matter is excellently considered by Dr. 
James A. Honeij in The: Engineering Magazine, from 
which we quote the following paragraphs: 

“Increased profit is represented by a more healthy, 
energetic attitude of the employee toward either his 
work or the purchasing public. If ventilation, tempera- 
ture, and humidity are improved, and if an existing 
physical disturbance is corrected, physical action az 
well as mental activity must necessarily be greater. In 
piece work this is apparent. When the market demand 
is large, and space is limited, it is imperative that the 
individual piece worker not only be relied upon te pro- 
duce a certain number of articles, but often he is urged 
to increase it. Does the atmospheric and physical con- 
dition have anything te do with the profits of the em- 
ployer? Most decidedly. 

“In general, then, we can demonstrate the economic 
basis for a preventive clinic. A case showing the im- 
portance of ventilation is cited by C. BE. A. Winslow 
where the New England Telephone and Telegraph Com- 
pany at Cambridge, Massachusetts, had installed a sim- 
ple ventilating system in their operating room, in the 
spring of 1907. Dr. Winslow states the following in 
his report on the ‘Cash Value of Factory Ventilation’: 


‘The change in ventilation did not affect the attendance in 
the operating room during the summer of 1907 No direct 
effect could be expected at this season, since in warm weather. 
with windows open, natural ventilation of the room could 
scarcely be improved upon. During the winter of 1907-1008, 
however, a marked improvement was manifest. For the first 
three months of 1906 the average percentages of 
absent were 4.9, 5.6, and 4.1, respectively; for 1907 the 
figures were 5.2, 5.0, and 3.4; for 1908 they dropped to 1.8 
2.4, and 1.5. Comparing the three winter months only (Janu 
ary to March), it appears that 4.9 per cent of the force were 
absent in 1906, 4.5 per cent in 1907, and only 1.9 per cent in 
1908. This means a net saving for the three months of 2.8 
per cent of the force employed, corresponding to one and eight 
tenths the entire time of one operator. 

‘The original cost of installing the system of ventilaiion 
was in the neighborhood of $75. The saving in operators 
time during the three winter months amounted to 23 work 
ing weeks, as indicated above (13 weeks x 1.8) Since the 
average pay of an operator is $8.50, this meant a saving of 
$195 to the employees in wages, and the increased efficieacy 
due to the regularity of attendance paid good interest to the 
company 


pera tors 


Another case is cited in which the cost of installing 
a ventilating system was $6,000; the reduction of the 
percentage of absences due to illness was so great that 
compensated for his 
the employees were likely to become 
part 


the employer was outlay; and 
while previously 
latter 


system maintained alertness during the entire day. 


stupid in the of the afternoon, the new 











Copyright 1919 by N. L. Stebbins. 
Length, 562 feet; beam, 93 feet 24% inches. 
twelve 12-inch 50-caliber guns, twenty 


Mean draft, 28 feet 6 inches. 


Displacemen 
one 51-caliber, 5-inch. Armor; belt 11 to 9 inches upper belt 10 to 8 inches; turrets, 12°inches, 


‘WYOMING ’’—FIRST 12-GUN DREADNOUGHT OF THE UNITED STATES NAVY 









t, 26,000 tons. Full lead displacement, 27,243 tons. Speed, 21.3 knots. Armament; 


Torpedoes, two 21-inch, submerged. 


























SCIENTIFIC AMERICAN 





Founded 1545 
JEW YORK, SATURDAY, AUGUST 17, 1912 
sed Mu &« Ir rated harles Alien M Pres 
t » nverse Bea ~ecreta an Treasure 
! t* t iva N ~ ’ 
Ka i nt f New Y ) uw S H 
! I iin the | i States Pa oO 
tie by Mu ( I 
Subscription Rates 
Su tose a $3.0 
Ni ( i 
=u ’ 4 { ig ‘ J ‘ 
The Scientific American Publications 
Scier \ al 4 a $s. 
Al liom Ga 3.04 
I ’ and g intrie 
et “ia. ¥ furnished upon apt a 
Remit postal o as money order ank draft o eck 
Munn & Co., Inc., 361 Broadway, New York 
t ys g xamina illustrated 
ar ’ Tra i ’ 
the a und the fa t ont s wil 
re ‘ ed artic! paid for at 
The purpose of this journal is to record accu 
gately, simply, and interestingly, the world’s 


progress in scientific knowledge and industrial 


; 
achievemeni 


Free Canal Fallacy 


eleven to 


The Merchant Marine 
r 4 lik United 
forty-T 


vul 
Vanama Canal bill the 


States Senate by vote of 


has refused to trike from the 


provision granting free 


American ships The 


throu the canal to 


t Washington is of the 


passat 


corresponds of the 





Times a 


opinion that the overwhelming nature of the vote shows 


that there is ance that further debate will change 


the matter before the bill is finally disposed of 


This action of the Senate meaus that it is the delib 


’ that body to violate the letter and, as 


maby of us see it, the spirit of a most clearly-stated 


treaty obligation 
But it is net of the moral aspect of this question that 
we are about to write—we did that in our last issue 


What we that in exchange 


for this plaving 


vish how to point out is 


fast and loose with international obli 


gations we are about to obtain a very doubtful com 
pensation rhe country is asked to believe that the 
remission of tolls to American ships using the canal, 
will prove to be a powerful and very effective agency 


marine As a 


So far 


in building up our defunct merchant 


matter of fac it will do nothing of the kind. 
slipping is coneerned, that is already pro 


RS COAST Wine 


tected; for the ships of foreign nations are prohibited 


from engaging in such trade. To remit tolls to coast 
to divert a cer 
from the Na 


shipping 


wise shipping will be in effect merely 


profits of the canal 


that of the 


tain portion of the 


asury into compa hies 


tional Tre 


benefited 


that are 


Equally shert-sighted and fatuous is the belief that 


the remission of tolls will benefit ou deep-sea ship 


general revival of 


The 
condition of 


whole, and bring about a 
Merchant 


moribund 


ping as a 


the American Marine causes which 


underlie the present our over 


sean trade lie too deep to be reached by any such ex 


pedient as the remission of canal tolls The relief 
afforded would be too local and limited Consider, 
for instance, our trade with South America The re 
mission of tolls to ships engaged in that trade would 
mean that those ships which run to South American 
ports on the west coast would receive the benefit of 


Goverument assistance, while those which run to ports 


would receive no benefit whatever 


oust 


on the eastern 


t'r what preetical grounds could such a discrimination 


be justified? Why should our trade to the western 
coast of South America, to Australasia, and to the 
Crient be so greatly assisted, and the trade to South 
American and European ports be left in its present 


condition ? 


hopel “Ss 
The upbuilding of our merchant marine is one of the 


most compiicated and difficult problems that ever con 


fronted the Federal Government. The question should 


be considered upon broad and statesmanlike lines, and 


any stimulus that Congress may apply should be of 


# kind that will go to the very heart of the problem 
The external application of a quack remedy (for such 
is this free-toli movement) will never do more than 
give a relief that is local and temporary Our deep 
sea shipping as a whole will remain in its present 
comatose cendition 

The gain will be slight. The cost in loss of interna 


tional prestige and reputation for square dealing (and 


as a people we have always prided ourselves upon 


that) will be appaling! 


We noie that one of the amendments to the bill calls 
for the admission to American registry of foreign-built 
exclusively Americans. We are not 


ships owned by 


prepareaé to admit that such admission would be alto 
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ther a benefit; but as a meal to the end desired 
j ite preferable to the original bi 

If the Senate sincerely wishes to promote American 

hipping et it do something that is at least states 


that high standard of 


which the citizens « 


nlike and consistent with 


f this great 


international morauty 


republic still fondly believe to be one of our greatest 


national assets 


Archeology, Sulphur, and Cyrene 

REAT associated 
the elements of physical danger confront 
them. The 


the operations are 


industries have often been 


with 
ing those who engage to further 


hazard is ten-fold 
and even beyond, the frontiers of 


increased when 


carried to, civiliza- 
The history of every great enterprise of European 


tlon 

or American capitalization that has spread to remote 

lands and alien peoples, records death and suffering. 
To ascribe to the competition within the zone of 


industries the untimely death 
identified 


civilization of two great 


of an American citizen not even remotely 


those industries and laboring in archeological re 
eak stretch of North African coast would 
fiction. 
than 


circumstances that 


with 


search on a b 
be to presume upon the credulity of a reader of 
truth that is 


But an instance of the “stranger 


fiction” is revealed by the train of 


led to the murder at Cyrene, in Tripolitania, a year 


and a half ago, of Herbert Fletcher deCou, of Michi 
gan 
In the columns of this issue of the Scientiric AMERI 


CAN there is marshaled indisputable evidence to show 


that 


to Cyrenaica by the 


the expedition sent 
America, 


DeCou, who was a member of 
Archeological Institute of 
met his fate indirectly as the result of the legitimate, 


} 








ry between the cen 
and the 


but none the less determined, riv: 


Sicily sulphur 


“infant 


turies-old sulphur industry of 


industry of Louisiana, youngest of America’s 
The evidence also goes far toward estab 
that the 
that 


cause of the present 


industries.’ 


lishing the fact inordinate Sicilian fear and 


suspicion born of industrial conflict was a con 


tributory war between Italy and 


Turkey. 


DeCou was plainly an innocent victim of circum 


stances that, for the 
out his sphere of life, but that in an evil hour shifted 


most part, operated quite with 
to center upon the desolate Acropolis of Cyrene, 
where he toiled 
behalf, not of 
science of antiquities. 


only 
enthusiasm on 
but of the 


grave on the face of 


with a scholar’s rapt 


industry, not of commerce, 
His lonely 
the plateau of Cyrene, “looking out westward, toward 
the homeland,” to quote the description reported to the 
Archeological! America by Prof. Richard 
Norton, of Harvard University, who directed the expedi 
fact 
march of 


Institute of 


tion, bears mute, but eloquent, testimony to the 


that the 
modern 
events, find a sacrificial victim even in the 


life-risk which attends the onward 


industry may, by an abortive sequence of 


pursuer of a 


totally divergent calling. 


How deep-seated was the antagonism which the 


presence of the American expedition at a point several 
hundred miles away from the coveted sulphur region 
of Gebel-el-Gebrit created in certain Italian quarters is 
to be from Trof. Norton's of the trials 


which beset the party in their efforts to obtain an actual 


gauged report 


start of operations on the site of Cyrene. The Senussi 


tribesmen whom they employed levied upon them for 


anu exorbitant wage, and concerning this the director 


observed 


The reason why I agreed to this high rate 
wished to 


(10 piasters or 
convince the 
derived 


about 30 cents a day) was that I 


Arabs, as soon as possible, of the advantage to be 
from our presencs One reason that they demanded it was 
that them from that if they 
refused to work for us and forced us to depart, our conces 
taken up by Italians them 


(about $1) per day 


reports had come to Benghazi 


sion would be who would pay 
one mejidic 

Of noteworthy interest, also, is Prof. Norton's state- 
ment that “there is reason to suppose the bullets were 
intended for the director, and that the purpose was to 
thwart the undertaking by driving the Americans from 
the country.” e 

The fact that the immediate cause of the 
DeCou tragedy criminal plot 
life and an undertaking. 
tv Sicilian influence in, if not direct Sicilian instigation 
ot the murder. The current recital of the history of 
the Sicilian sulphur industry, which has always been 
identified with the political life of the island 


how 


remains 


was a against American 


American Suspicion points 


closely 


principality, demonstrates serious, how vital a 
menace American control of the sulphur deposits of 
Cyrenaica must have seemed to the Sicilians. It must 
have loomed to the stature of economic disaster before 
their affrighted light, or rather the 
shadow, of so grave an impending catastrophe, their 


utterances 


gaze. In the 


energetic protests to Rome and the violent 
of their local press were justified. 

Had Cyrenaica been under any civilized dominion, it 
easy task for Italy's 
to definitely ascer- 


would have been a _ relatively 
diplomatic abroad 
tain whether, as the Sicilians feared, a concession for 


the exploitation of sulphur in Cyrenaica had been 


representatives 








$$ rens, 


cranted to the Americans. Once vie truth were known, 
the excitement of Sicily would have been allayed 

with the 
have ever been de 


But the Italian Government was dealing 
Porte, 
rived from secret intrigue, falsehood and dishonesty, 


Italy’s rightful 


whose power and strength 


Instead of frankly meeting inquiry 
upon the subject, the Ottoman authorities proceeded to 
make a fancied capital of the suspicion and disquietude 
of the Italians—to their great 
proved. The war followed, and a fearful toll of Arab 
deliberate sacrifice of the 


cost, as it has sinee 


life is avenging Turkey's 


life of DeCou. 


The Use of Ozone for Purifying Air 
OME satisfactory results have of recent 


times been obtained by as a dis- 


very 
the use of ozone 

infectant and deodorizer for impure air, such as 
has to be reckoned with in crowded halls, in certain in- 
dustrial workshops and in other places. The use of ozone, 
its limitations, and in order 
apply this neces- 
sary to limitations. The subject is 
discussed in a paper by M. O. Troy, published in the 
General Electri Experiments on the effect of 
bacterial that the 
the surface of the culture may be more 
completely destroyed, while the deep-seated 
affected but little or not at all. This 
we should expect, for ozone, coming in 


however, has to success. 


and intelligently agent, it is 


understand 


fully 
these 


Review. 


ozone upon cultures have shown 
bacteria near 
or less 
bacteria are 
is only what 


organic material of the culture me- 


contact with the 
dium, oxidizes the same, and is at the same time 
itself reduced to ordinary oxygen. Thus there is no 


opportunity for any ozone to reach the bacteria in the 


layers of the medium As regards more par- 
the action of ozone upon impure air, it must 
attack 

other which it is intended to 
destroy, but will at the same time act upon all or- 
matter present, some of which might have been 
as filtering. 


deeper 
ticularly 
that the will not only 


be remembered ozone 


bacteria and bodies 
ganic 


removed by means, such 
It is needless to point out that it is 
considerable quantities of ozone in the oxi- 


nothing 


other, cheaper 


sheer waste to 
consume 
dation of such removable .impurities, to say 


of the fact that these may take up all the ozone sup- 


plied, giving it no opportunity to react satisfactorily 
upon the ‘substances for which it is particularly in- 
tended 


As for the field of usefulness of the ozonizing pro- 
cess, it has already been pointed out that this extends 
particularly to and 
special examples of the latter may be mentioned, the 
shops for factories for the manufac- 
ture of fertilizers, and those which work gelatine, 
glue, hides, hair, fat, bones, horn and other slaughter- 
installations, the emanations 
menace to 
apply the 


crowded rooms workshops. As 


assorting rags, 


house by-products. Such 
and a 


profit 


nuisance 
with great 


from which constitute a 
the public 
ozone treatment. 

Several instances are on record in this country, in 
which the only proved a very 
efficient remedy for bad air, but did 
so in circumstances in which other means had failed, 
Thus a moving 


heaith, may 


ozone treatment not 


conditions of 


or were for some reason inapplicable. 


picture show in Schenectady had experienced diff- 
culties with its ventilation. The management were 
very desirous of providing the best ventilation pos- 


sible, and had gone to considerable trouble in setting 
equipment, but all to no avail. A 
larger installed without giving 
rise to objectionable draughts. As a solution of the 
trouble an ozonizer was installed, with the result that 
the air in the theater is now sweet and 
odorless, except for a faint and rather pleasant smell 
due to the small Similar results 
were obtained in a workshop, the air of which was at 
times rendered uninhabitable by vapors arising from 
a solvent used in the process of manufacture. Not 
only was in this instance the desired relief obtained, 
but a costly system of draught pipes previously in- 
stalled could now be dispensed with. In another case 
a store was invaded by clouds of smoke from a fire 
ir an adjacent building, and the owners saw before 
them the prospect of much loss owing to the diff 
culty of eliminating the odor of smoke from the rooms 
and from the goods. Here also, an ozonizer completely 
saved the situation. 

In the sterilization of air, the ozone should be 
blown into the apartment, or the air should be drawt 
through a chamber in which the ozone is 
mixed with it. It is important that the ozone come 
freely into contact with each individual particle which 
it is desired to destroy. 

The machine for producing the ozone should not 
produce any nitrous oxide or any other gas having 
an untoward action on the human organism. 

The generation of ozone should continue until the 
air, as determined by experimental test, is thoroughly 
sterilized, and the machine should produce this result 
without loading the atmosphere with ozone to aa 
injurious concentration. 


requisite 
could not be 


up the 
blower 


perfectly 


excess of ozone. 


special 
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Engineering 
The Bicycle Holds Its Own.—Statisties recently pub- 
lished show that the bicycle is more than holding its 
own in France. It seems that the total number in that 
country for 1910 was 2,697,406, and that this had 
increased in 1911 to 3,900,626. Although, as a means of 
recreation, the bicycle still survives in Europe only. 
It is certain that both in the eastern and western hemi- 
spheres it has taken a permanent position as a useful 
means of travel, particularly for the artisan population. 

Oil-fired Battleships.—The new battle ships ‘““Nevada” 
and “Oklahoma,” which were recently illustrated in the 
Scientiric AMERICAN, are to burn fuel oil exclusively; 
and naval officers will watch the results of this new ven- 
ture with keen attention. The advantages are many: 
fireroom weights have been decreased about 300 tons; 
there is a decrease in the weight of fuel for a given steam- 
ing radius as compared with coal, and there is a decrease 
in the fireroom foree of about 50 per cent. Very valuable 
also is the saving in the length of space required for the 
boilers and firerooms. For coal firing 128 feet of the 
ship’s length would be required, whereas with oil firing the 
length of the ‘‘Nevada’s’’ boiler rooms will be only 66 
feet. 

The Largest Sidewheel Passenger Steamer.—Very 
interesting is the continual increase in the size of both 
freight and passenger steamers which is noticeable on 
the Great Lakes. The new steamship, “City of Detroit 
III,” which is now in commission, is the largest sidewheel 
passenger steamship in the world to-day. In the history 
of steamship construction she has oniy been exceeded 
once, and that was by the “Great Eastern,’’ which was 
692 feet in length. The ‘Great Eastern,” however, 
was both paddle- and serew-propelled. The ‘City of 
Detroit IIL” is 500 feet over all, 55 feet broad molded, 
100 feet over the guards, and she has a molded depth 
of 22 feet. We shall have more to say on this fine 
vessel at a later date. 

The Clyde and the Diesel Engine.—According to 
the London Times, the Clyde shipbuilders have an 
objection against the Diesel engine on the ground of 
its lack of flexibility as compared with the steam engine, 
elaiming that it must be kept running at a fair speed 
or it will stop altogether, whereas the steam engine can 


be run either ahead or astern at any slow speed desired. 
The makers of reciprocating engines of the smaller 
marine type state that this is the principal reason 
why the oil motor is not making more headway. But 
a Diesel engine consumes less than half the amount 
of fuel and is in every respect far more economical, 
and hence it is certain that the objection above named 
will be met and fully mastered; indeed, the reduction 
gear would solve the problem at ones, 

German Naval Increase. —At the last annual meeting 
of the German Navy League, under Admiral von 
Koster, the president, in his opening speech, stated 
that the new navy law provided that by 1917 there 
would be in the navy forty-one battleships and twenty 
armored cruisers. Yet, in the faco of these facts and 
of our recent emphatic reassertion of the Monroe Doc- 
trine, there is a determined attempt to prevent the con- 
struction this year of our moderate naval ‘programme of 
two battleships per annum. The people of the United 
States, we firmly believe, are thoroughly in favor of 
the moderate two-ship program. Taxpayers through- 
out the country should give their representatives in 
Congress to understand that the proposed cessation 
oi building is extremely unpopular. 

Vehicle and Pedestrian Traffic.—Any one who is 
abroad on the streets of lower New York at the noon 
hour—at any hour of the day, for that matter—must 
feel that the time is near when the question of pro- 
viding further foot-passenger accommodation is very 
hear at hand. We have frequently advocated the 
separation of pedestrian from vehicular traffic. The 
simplest way to do this would be to double-deck the 
streets, not necessarily across their full width, but by 
providing above each sidewalk additional sidewalks for 
foot passengers at the level of the first floor. Apart 
from the loosening up of congestion which would be 
secured by this arrangement, the provision of sheltered 
sidewalks at street level would be greatly appreciated, 
especially during the rainy weather. 

First Voyage of the ‘‘Selandia.”—An inspection of 
the Diesel engines of the “Selandia’” at the conclusion 
of her first round voyage (of 21,840 miles) shows that 
they went through the trial with most satisfactory 
results. No defects whatever of a mechanical character 
Were developed, and both the navigating and engineer- 
ing officers speak in the highest terms of the performance 
of the vessel. The piston rings and the cylinders were 
found to be perfectly clean; the exhaust valves, accord- 
ing to the engineers, were examined twice and most 
of them needed nothing more than to be cleaned and 
ground in. The voyage, says The Engineer, has shown 
that 9,300 tons of cargo can be carried a distance of 
hearly 22,000 miles on a consumption of 9 tons of fuel 
for each day of 24 hours. This was done, moreover, with 
€M engine-room crew of ten men and three boys. 


Electricity 


Wireless in Siberia.—The extreme northeastern corner 
of Siberia will be in radiotelegraphie communication with 
Vladivostok by the end of the present summer. Stations 
are in course of erection at Mayahama and at Novo- 
Markovo, at the mouth of the Anadyr River. 


Shocks from Pole Lines Exposed to Electric Waves.— 
That high power Hertzian waves emitted by modern 
wireless telegraph stations are capable of setting up high 
electromotive forces in metal structures in the immediate 
vicinity of the stations, was recently shown in Paris. 
Some workmen on a section of telegraph line experienced 
severe shocks when they touched the wires. Investiga- 
tion showed that the source was the great Eiffel Tower 
wireless station. 


Ignition of Mine Gases by Electric Spark.—Many 
accidental explosions may be traced to the “touching 
off’’ of gases by electric sparks. A recent colliery explo- 
sion appears to have been caused by the tiny sparks at 
the trembler contact of an ordinary electrie bell; the 
accident emphasizing the need for providing absolutely 
sparkless electrical apparatus of all kinds in mines, fac- 
tories, or anywhere that explosive atmospheres are likely 
to exist. 

Electrical Means of Destroying Marine Boring 
Worms.—A way has been found to check the ravages of 
the teredo in destroying wood structures such as the 
submerged piling of wharves by means of,a special float- 
ing electric power plant connected to submerged elec- 
trodes permanently wired to the wharf. Chlorine gas is 
electrolytically generated in the salt water, and the 
chlorine effectually cleans out the colony of teredos 
which are attacking the wood. An occasional treat- 
ment only is sufficient. 

The Largest Single-phase Lecomotives.—The most 
powerful single-unit electric locomotives that have been 
designed up to the present time are now being built for a 
Swiss railway. These locomotives, ten in number, weigh 
108 tons each, total, and have a weight on their ten 
drivers (adhesive weight) of 85 tons. They are capable 
of developing 2,500 horse-power at a speed of fifty miles 
per hour, with a possible increase of speed to seventy- 
five miles per hour, for an uninterrupted run of 1% hours, 
and can exert a drawbar pull of 18,000 kilogrammes from 
the standstill. 

Electrolysis Ordinance in Chicago.—The city council 
of Chicago has recently passed an ordinance requiring 
certain electrical equipment to prevent damage by 
electrolysis. It requires that the difference of potential 
between any two points on a return circuit must not 
exceed twelve volts and between any two points on 
the return a thousand feet apart, within one mile radius 
of the city hall shall not exceed the limit, of one volt, 
while between any two points on the return seven 
hundred feet apart, outside of this mile radius, it will 
not exceed the limit of one volt. Return current amper- 
age on pipe and cable sh eaths must not be more than 
five tenths ampere per pound-foot for caulked cast 
iron pipe, and eight amp eres per pound-foot for serewed 
wrought iron pipe, and sixteen amperes per pound for 
standard lead or lead- alloy sheaths of cable. 


Wireless Distress Calls Not to Go Unheard.—One of 
the most noteworthy steps taken during the Interna- 
tional Radio-Telegraphie Conference which opened in 
London June 4th and closed July 5th is the laying down 
of a practical rule for attendance on the wireless appara- 
tus on shipboard. It will be recalled that the ‘“Titanie’s” 
distress signals went unheard by vessels in the immediate 
vicinity because the single operator employed on those 
ships was off duty at the time. Under the Conference 
rule, a permanent watch is required on ships of the first 
class, which means that two operators must be employed, 
and on ships of the second class, employing only one 
operator, the receiving apparatus must be attended dur- 
ing the first ten minutes of each hour. In order to allow 
the operator to have his rest unbroken when off duty, 
this provision will probably mean that one of the crew 
trained to receive the distress signal, will be required to 
listen during the ten minutes beginning each hour. 


Fusing Platinum in Quartz.—How to fuse platinum 
wires into quartz tubes, so as to make a good joint, 
is no small problem. M. Berlemont presented his new 
method to the Academie des Sciences not long since, 
and claims to have been successful. The difficulty is 
that quartz melts at as high a heat as ,800 deg. Cent. 
and has a very small expansion value, while all the 
metals expand to a much greater extent and also melt 
at a lower temperature. After numerous attempts to 
make a joint, first by direct fusion, and then by an 
indirect method, such as the use of glass or enamel, 
oxides or electrolytic deposits between fhe wire and the 
quartz, M. Berlemont came back to the direct method 
of imbedding the metal in the quartz, using a platinum- 
iridium alloy. By an improved process, requiring 
some skill, he could make a tight fused joint which 
would stand a high heat without damage, and was thus 
able to make all kinds of quartz tubes with fused elec- 


trodes. 


Aeronautics 


Hydro-aeroplanes at Aix-les-Bains.—The municipality 
of Aix-les-Bains, one of the principle watering places 
in France, is engaged in organizing a concourse of 
hydro-aeroplanes with the aid of the Aero Club. Flights 
will be made upon the Bourget Lake on this occasion, 
from September 14th to 20tb, and there will be several 
prizes, amounting to a total of $10,000. All the flights 
are to take place on this picturesque lake and the event 
will no doubt be an attractive one. 


A Flying Corps Bill.—The House of Representatives 
recently passed a bill authorizing the detail of thirty 
naval officers and thirty army officers for aviation duty 
at double their regular pay. Officers of the Marine Corps 
are included in the authorization to the Navy. The 
length of the detail is made four years, but it may be 
renewed. It is also stipulated that at any time an 
officer so detailed may be sent back to his regular duty 
if for some reason he should become unfitted for flying. 


A British Aeroplane Gun.—Experiments with a quick- 
firing gun in an aeroplane were made by the Royal Fly- 
ing Corps at Farnborough, on July 25th. The test was 
made in a stiff breeze at a height of about four hundred 
feet. Some twenty rounds of ammunition were fired at 
imaginary objects on the plain directly beneath the aero- 
plane. The recoil is said to have had but littie effect 
upon the steadiness of the machine. A biplane was used, 
built in the army factory. It was especially strengthened 
in order to carry the weight of the gun and ammunition 


The First Theft of an Aeroplane.—The first case of 
stealing an aeroplane oceurred not long ago at the 
Puchem aerodrome at Munich. When the pilot, Belat, 
arrived in the morning he found that some one had 
broken into his hangar and that the monoplane was 
missing. On inquiry he found that several persons in 
the neighborhood had heard the noise of a motor about 
2 o'clock in the morning. Apparently some enterpris- 
ing pilot had flown away with the machine. In thé 
suburbs of Munich policemen were kept busy scanning 
the horizon in search of the flyer. 
writing the machine had not been recovered. 


Up to the present 


Statistics of French Balloon Ascensions.—Figures 
show that the number of balloon ascensions in France 
during the first six months of this year is greater than 
ever before, this referring to spherical balloons. From 
January Ist to June 30th, there were made two hundred 
and fourteen ascensions, for which the amount of gas 
used was 243,000 cubic meters (7,300,000 cubie feet 
The number of persons taking part in these ascensions 
was six hundred and thirteen, of which there are counted 
one hundred and twenty-eight officers appointed for 
the purpose by the War Department, also ninety- 
seven women aeronauts, 


Proposed Aeroplane Flight from London to India.— 
The Peking-Paris aeroplane flight for which a prize has 
been offered by the Paris Matin has inspired English 
aviators with the project of arranging a flight from Lon- 
don to India, and a committee has been organized in 
London to push the scheme. The proposed route is 
across Germany to Vienna, thence by way of the Shipka 
Pass and Adrianople to Constantinople; then along the 
route of the Anatolia Railway to Aleppo; thence to 
Bagdad; thence along the shores of the Persian Gulf and 
the Arabian Sea to Karachi; a total distance of 4,506 
miles. It is expected that at least three aviators will 
take part. 


The Coming French Show.—The fourth international 
aeronautie show which will be held at Paris in the Grend 
Palace is likely to outdo its predecessors in interest. As 
to the decoration, it is proposed to use the new aeroplanes 
which are being built by public subscription for the 
army. These will be hung in an attractive way so as 
to make quite an impression upon visitors. It is not 
eertain, however, whether this plan will be realized. 
As regards the exhibits, these are divided into thirteen 
groups, comprising spherical balloons and airships, 
aeroplanes, motors and helices, scientifie work and 
apparatus, works of art, material and machine tools, 
transport and shelter, maps and books, commerce, 
various industries and manufactured objects, motér- 
boats, societies, touring. 


Biplanes for Greece.—The fleet of biplanes which 
H. Farman’s establishment delivered to the Greek 
Government not long since for military use is now 
engaged in very good flights in that country. More 
recently, Lieut. Kamberos mounted on one of the 
biplanes, which was transformed to a hydroplane. set 
out to make the over-sea flight from Athens to Hydra, 
the distance being about 50 miles. Starting from the 
port of Phaleros at 9 o'clock in the morning, he saiied 
above the Salonique Gulf and then rose to a great height! 
and flew toward Hydra in spite of a very stormy wind. 
The torpedo boat “Nike” 
alighted at the port of Hydra, after making the trip 
in forty-three minutes at an average speed of filty-five 


miles an hour, and he flew bac! 
ing day. 


accompanied him. He 


to Athens on the follow- 
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Characteristic scene of sulphur operations at Caltanisetta, Sicily, 
showing crude product heaped in mounds, ready for shipment. 
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¥ ICILY’S suiphur production centers in 
the southerly angle of the island and 
comprises an area about equal to that of 
the State of Connecticut. A population of 
500,000 is directly dependent upon the in 
dustry, and of this at least 350,000 are 
ignorant, fli-nourished peasants, called 
“carusi,” who labor in the mines. 

The minable deposits extend from Cen 
turipe, in the Province of Catania, on the 
east, to Gibellina (Province of Trapani) 
on the west, and southward as far as the 
coast The richer deposits, all under 
operation, occur within an area of from 9) 
to 105 miles in length, and from 53 to 56 
miles in width The sulphur, which in 
structure is massive, or coarsely crystal 


line, but usually compact, is found chiefly 





iii an argillaceous limestone, associated 
with gypsum and bituminous mar! The 
sulphur-bearing rock takes the form, not 

extensive beds, but of immense lenses 
{ variable thickness and richness, and 
there are usually present from three to 
four sulphur lavers 

Exe tly erude and simple methods 
prevail, and have prevailed since the days 

the Romans, in the mining of Sicilian 
sulphit Steps hewn out of the rock lead 








Sulphur at Home and Abroad 


Contrast Between American and _ Sicilian 


By Harry Chapin Plummer 














Mined lumps of sulphur at base of mounds, Caltanisetta, and 
calearoni, primitive ovens in which the sulphur is heated. 














Molten sulphur pouring from melting furnace into molds 
at Caltanisetta; Sicilian mine worker “on the job.” 


Methods 


to tortuous and disordered subterranean 
galleries attaining to depths of from 500 
to 825 feet, but averaging about 600 feet. 
The crude ore is heated to the melting 
point of 115 deg. Cent., and collected as it 
is run off. There are two methods by 
which the sulphur is heated: one, by burn- 
ing part of the mineral in what are locally 
termed calcaroni, or beehive ®vens; the 
other by means of superheated steam 
forced into the deposits by hydraulic 
pressure, somewhat after the system in 
vogue at the American sulphur wells in 
Louisiana. 

One of the most drastic moves in the 
history of the Italian Parliament was 
made necessary by a crisis that arose in 
Sicily in 1906. It was the passage of an 
act by which the 180 sulphur producers of 
the island were forced to combine in a 
consortium, or state trust, and thereafter 
to deliver their product over to the Gov- 
ernment, as mined. Among the members 
of this trust, which is known as the Con- 
sorzio Obbligatorio Zolfifero Siciliano, are 
princes, senators, and deputies of Sicily, 
and a one-time minister for foreign affairs 
of Italy 

The Sicilian industry, debilitated by 




































Mechanical operating plant of Jordan sulphur mine 
at Caltanisetta, with trackage and coke dump. 





Molded cakes of refined sulphur cooling near smelter at Cal- 
tanisetta ; atop of them two typical ‘‘carusi,” or boy miners. 
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This is a huge bin forty-eight feet high and two hundred 
feet long into which liquid sulphur is being pumped. 


ages of market speculation, usury and 
local vendette, late in the last century, 
staggered under the shock of news of the 
opening up of an immense deposit of sul- 
phur on the gulf coastal plain of 
Louisiana. 

By Herman Frasch’s invention of a 
process for liquefying sulphur in the 
ground, at a depth of 1,000 feet, and 
pumping it to the surface in fluid form, 
an immense alluvial deposit of sulphur 
in Caleasieu parish, Louisiana, on the Gulf 
of Mexico, was opened up in 1893. The 
deposit was in the form of a _ volcanic 
cone, the apex of which was S800 feet 
from the surface. An eminent Italian 
engineer, Dr. Baldacci, delegated by his 
Government to investigate the report of 
the discovery, that had quickly reached 
Europe, not only confirmed it, but esti- 
mated the newly found store to aggregate 
40,000,000 tons, or more than sufficient to 
meet the world’s requirements for an en- 
tire generation. What most alarmed the 
Sicilians, however, was the fact, as re- 
ported by Dr. Baldacci, that the Louisiana 
sulphur was produced at an average cost 
of $3.68 per ton, as against $12 per ton, 
the cost of mining sulphur in Sicily. 
Water, superheated to 350 deg. Fahr., was 
sent into the ground in Louisiana, in col- 
umns wherein a pressure of one hundred 
pounds per square inch was maintained. 
When dissolution was effected, the liquid 
sulphur was pumped into great bins of 
about 150 by 250 feet, where it solidified 
to the consistency of sandstone, and 
awaited the attack of workmen to break 
it up, by blasting, for shipment. 

The wells were sunk in groups, the 
individual wells being placed fifty to one 
hundred feet apart, and a single well 
would be found to have a daily produc- 
tion of four hundred to five hundred feet 
of sulphur and to keep up a steady flow 
for months at a time. The liquid sulphur 
as it flowed from the well was so pure 
that the company was able to guarantee 
4 sulphur content of 9914 per cent, but the 
average purity well exceeded that figure. 

Twenty 150 horse-power boilers were 
used for a single well, and this represent- 
ed experimentation on a ponderous scale. 
The number of boilers employed to super- 
heat the water used in the pumping has 
since been increased to 130, each of 150 
to 300 horse-power, and arranged in eight 
batteries, containing with one exceptiou 
15 to 20 boilers each, and each battery of 
boilers capable of operating a well. Two 
Of these batteries are placed in a group, 
Se that one foreman can oversee both. 
The boilers are fired exclusively with fuel 
oil, Pumped from wells located on the 
Premises, and only three men, two firemen 
and one water tender, are required on each 
shift to the firing and the feed water in 
each battery. Similarly great economies 
have been effected in the dispatching of 
the sulphur for shipment. A flat car re- 
celves a load of thirty-five tons within 
fifteen minutes, while at the company’s 
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Shipping sulphur at Catania, Sicily ; antiquated methods of weigh- 
ing and loading by hand labor, in baskets of straw, are shown. 

















Lecomotive derrick in Louisiana taking up 
its charge of sulphur two tons at a time. 





Loading a vessel with Louisiana sulphur at the rate of sixteen tons a 
minute. Contrast this with the method of loading Sicilian sulphur. 


docks at Sabine Pass, Tex., about fifty 
miles away, one man is enabled to effect 
the automatic discharge of an entire train 
load in a few minutes, unassisted, and 
chartered steamships and, of late years, 
vessels of the company's own fleet have 
loaded more than ten tons per minute and 
sailed, laden with cargoes of 7,000 tons 
2ach, within twenty-four hours after ar 
rival at Sabine Pass. A striking contrast 
to the slow, laborious method of trans 
ferring the sulphur from the Sicilian 
stores at Porto Empidocle and Catania 
to waiting ships by hand, in baskets of 
but a few bushels each! 

Confronted by this sudden development 
of a formidable competition in 1905, the 
Italian Government realized the serious 
ness of the situation. It learned that the 
newly born sulphur interest, youngest of 
America’s “infant industries,” had not 
only intrenched itself in the markets of 
the United States and Canada, hitherto 
monopolized by the Sicilian product, but 
that it had begun an aggressive campaign 
in the European field. It had even built 
at Marseilles a great refinery for the 
treatment of the Louisiana sulphur, 
brought to the French port in its own 
ships. 

Premier Luzzati, who was then at the 
helm of Italy’s Ship of State, resolved 
upon a step which showed how critical 
he regarded the situation that existed. 
He sought out the head of the American 
interest, Herman Frasch, the “wizard” of 
the Louisiana wells, who journeyed from 
Marseilles to Rome upon the invitation of 
the great statesman. 

In the course of a memorable confer 
ence between the two, the Italian Prime 
Minister dwelt upon the economic signifi 
cance of the plight in which the Sicilians 
found themselves. 

Frasch pledged his company to restrict 
their operations on the continent of 
Europe to such consumers as they had 
already contracted with, provided that 
the Sicilians would abandon the Ameri 
ean field. 

The organization of the Consortium, or 
state trust, followed, with the resulting 
shut-down of 120 of the 484 mines. The 
employees of these, the smaller of the 
island’s mines, were disbanded. jut the 
attendant privation was minimized and 
the extreme results that the Government 
feared were obviated. Most of the labor 
ers forced out of employment later 
swelled the tide of Sicilian emigration 
to the United States. 

The production of 
reached its high-water mark in 1905, with 
a total of 570,000 metric tons for that 


Sicilian sulphur 


year, as against 390,000 tons in 1881 and 
112,000 tons in 1860; but after the con 
clusion of the agreement between the Con 
sortium and the Union Sulphur Company 
the production diminished, and in 1809 
totaled only 400,000 tons At the begin 
ning of the present century the produc 


Concluded on page 150. 
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Sugar Beet Industry of Germany 


134 
rgvitti beginning of the manufacture of 
i sugar from beets is a direct result of 
the Napoleonic wars. In 1747, Marggraf, 
un chemist, discovered that the 
moon white field beet of Germany con 
talned sugar, but this discovery was not 


onsidered as of any economic import 


rice But in the beginning of the nine 


when Napoleon Bonaparte 


teenth century 





ie zenith of his power, he put an 


m the importation of sugar into 





order to strike a blow at Eng 


furope in 
ind, since practically all of the sugar 
wed in Hurope came from the British 
colonte This resulted in famine prices 
fu ugar ind now for the first time 
Margeraf discovery was thought to be 
) te onomic value and that possibly 
the heet might be utilized as a source of 
gat \s a result, in 1812 a factory, the 
i of it ind in the world, was built 
near Uresiau, Germany, for the manufac 
ul f suger from beets. In France, like 
factories were soon built, and under 
he timeulus of war prices and gover! 
ment protection the new industry was es 
i wl 
Since 180 the average annual world’s 
production of beet sugar has exceeded the 


roduction of cane sugar, and in 


ls production of beet sugar 


S 500.000 tons, or seventeen bil 


lopment in so short a time of 
the sugar beet as a source of human food, 
is not equaled by any other plant any 


where in history 


increase of the Sugar Content of the 
Beet. 

In 1812, when the first sugar was manu 
factured from beets, it took twenty tons 
of beets te produce one ton of sugar, and 
t the present time it only requires about 
This decrease in the amount of 
beets required to produce one ton of sugar 
has been due to two things, (1) more per 
fect methods of manufacture, and (2) 


io a higher percentage content of sugar 





in the beet, principally to the latter. This 
increase of sugar content has been the 
sult of selentifie plant breeding, and 

ie results that have been attained in this 
are the most remarkable and econ 


most that have 


important 
ever been accomplished through the sci 
ence of plant breeding. Beginning with a 
plant that did not contain over 5 per cent 


of sugar, systematic selection by the 
plant breeder has produced a strain that 
sometimes contains as high as 25 per cent 


} 


of sugar, and the average for an entire 


crop season in Germany has been as high 
ax 17 per cent, as was the case in 1910 
hat this immense increase in the sugar 


content has been the development prin 


cipally of the last few decades is shown 
I the following table giving the per 
centa P snugar found in beets that were 
produced under the most favorable Eure 
penn conditions 
P’ ntage of Sugar Contained in Beets, 
hy Decades. 
Year Sugar. | Year Sugar 
1838 SS‘ 1878 11.7% 
1S4s OS SSS 11.7% 
INTs 10.1 1898 15.2% 
1 Ss 10.1 10S 1S.1% 
\merica equally high percentages 


ur have been secured, in some cases 


Production of Beet Seed. 

The iar beet is especially well adapt 
ed to breeding, since a test can be made 
of the sugar content of the individual 
without destroying it for the production 
of seed The beet is a biennial plant, 


naiking tts growth the first season and 


the following year producing seed In 
selecting beets for sugar content they are 
harvested in the fall, and in the labora 





What Science Has Done for a Great Industry 


Price 


By H.C 





Germany is the home of the sugar beet industry. It has about 400 
sugar factories, with a total average annual production of over 2,000,000 
tons of sugar, about one half of which is exported. Sugar beet growing 
is the most profitable type of farming followed in Germany, and probably 
than anything clse to bring about the excellent type of 


has done more 


intensive farming for which central Germany is so justly noted. The 
province of Saxony is in the heart of the sugar beet growing of Germany, 
and although it contains less than 10,000 square miles there are over 
Good sugar beet land is worth $500 per acre, 
returns from sugar beet farming are large. This article is both 
technical methods that have 


EDITOR. 


00 sugar factories in il 
and the 
a historical review and a summary of the 


elevated the sugar beet industry to its present eminence. 


























The ‘‘plant ’’ at Klein-Wanzleben, Germany, the largest beet 
breeding establishment in the world. The sugar factory, 
laboratories, seed warehouses and administration buildings. 




















Beet breeding laboratory at Klein-Wanzleben, Ger- 
many, for testing individual beets for sugar content. 

















The type of laborers that 
provinces for the season. 


Women harvesting beets. 
are brought in from other 





tory a small section is bored out of each 
beet and 
This shows the sugar content of the ip. 
dividual beet, and it is not injured for 


tested for its sugar content, 


the production of seed the following 


spring. In this manner selections can be 
made from generation to generation, and 
varieties established, 
breeding farms have beep 


pure strains and 
Special beet 
established in France and Germany where 
hundreds of thousands of individual beets 
year. The largest of 
Winzleben in 


are tested each 


these farms is at Klein 
central Germany, where 12,000 acres are 
under cultivation and over fifty years 
beet breeding has been carried on under 
eareful and scientific 


the most super- 


vision. 
Incregse in Consumption of Sugar. 
The world’s consumption of sugar is 
now eight times as much as it was fifty 
years ago. From being regarded as a 
luxury, sugar has come to be a necessity 
in the every day diet of practically all 
civilized nations. It is the one produet 
for which every individual seems to have 
a natural taste, and it is more generally 
liked by 


stance. The 


other sub- 
varies 
greatly in the different countries, and as 


children than any 


amount consumed 
a rule is in proportion to the degree of 
of the 
England and the United States 


civilization and average wealth 
nation. 
have been far in the lead in the per capita 
consumption, as shown below, and are 
the heaviest importers. 

Per Capita Consumption of Sugar in 


Pounds Per Annum. 


England .... ; ee 89.5 
United States ; ‘ i 74.8 
Switzerland - bs 58.1 
i, ere sssee 
Norway and Sweden a 
PN er ar 38.0 
Austria-Hungary —sneee ce) ae 
Germany ‘ac eee . SOD 
France . : Bw teaed 36.0 
selgium Piseeice Ary 27.9 
EEE Ws Vand esac 16.6 
ED” Wank Wh Gea bs See oe oc 10.2 
EE wid sac eh oc e5kesba 8.2 
Italy ee er eee re 7.7 


There is no distinguishable difference 
between beet sugar and cane sugar as 
they appear on the market. 
tirely 


They are en- 
interchangeable, and the only de 
termining factor in their use is the price 
Although the 
production of cane sugar has increased 


at which they are sold. 


rapidly, beet sugar production has ad- 
vanced with a much greater rate of speed 
until now over one half the world’s sup 
ply comes from beets. The increase in 
the world’s production and the relative 
from sugar cane and 


amount produced 


from sugar beets during the last fifty 
years is shown in the following table: 
World's Cane and Beet 


Sugar in 1,000 Tons. 


Production of 





Proportion 
Year. Cane Beet Total seet Sugar. 
1860.. 1,376 390 1,766 22.3 
1S70.. 1,856 S44 2.709 31.3 
1880. . 3,615 42.4 
1890. . 6,059 58.4 
1900. . 5,440 8,418 64.6 
1910. 8,471 14,707 57.6 





The Labor Problem in Sugar Beet Culture. 

The greatest drawback to the growing 
of sugar beets in America has been the 
labor problem. <A large amount of hand 
America this 
been available. In Ger- 


labor is required, and in 
labor has not 
many it is done largely by women. AC 
cording to the census of 1905 there were 
5,500,000 farm hands in Germany, excltr 
sive of the owners of the farms, and 
their families, and of this number 2,500; 
VOU were women. 


(Concluded on page 151.) 
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Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


Stagmatypy and Spitzertypy 
To the Editor of the Sctentiric AMERICAN: 

In connection with the article on “Stagmatypy,”’ in 
the ScrenTiric AMERICAN for July 13th, the process 
of photogravure for which a German patent was issued 
to Dr. Spitzer in 1905 should be of interest. 

In spitzertypy the coating of the plate consists of 
a mixture of 20 to 30 per cent albumin or gelatin in 
water with 3 to 6 per cent of dichromate. The coated 
plate has no grain. After printing, the plate is etched 
jn a solution of ferric chloride (sp. gr. 30 to 40 deg. Bé.). 
As in stagmatypy, granulation develops during the 
etching 

The results of Spitzer’s process are remarkable for the 
faithfulness with which details are rendered. A number 
of cuts made by the process are shown in Photographische 
Kerrespondenz for 1905, page 473. 

Spitzer’s German patent is No. 161,911, patented 
December 10th, 1901; issued July 7th, 1905. 

Washington, D. C. BENJAMIN B. SCHNEIDER. 


Danger of Bow-on Collision 
To the Editor of the Sctentiric AMERICAN: 

Your recent editorial on the .““Titanic’’ reminds me 
to repeat to you what I wrote to the chairman of the 
“Titanie’ Investigating Committee, but have not seen 
noticed in any newspaper. 

When a large ship, like ““Titanic,’’ moving swiftly, 
strikes a large iceberg, the principal danger and the 
principal damage would not be in the crumpling of the 
bow or the flooding of se veral compartments, but in the 
behavior of the boilers and secondary to that the be- 
havior of the engines. 

When the forward motion of the ship is suddenly 
stopped nothing whatever could hold boilers and engines 
from breaking loose and going forward and smashing the 
bulkheads and probably the bottoms. 

But in addition to this the boilers must break the steam 
pipes and must immediately explode, and this would 
destroy the ship. 

This is submitted to your consideration, although it 
may be old. W. 5S. Prosser. 

San Jose, Cal. 

{In his testimony at the Board of Trade Inquiry, 
London, the designer of the ‘“Titanic’’ stated that if the 
ship had struck bows on, she would have crumpled up 
about 100 feet of her bow and would have taken several 
seconds to come to a state of rest. He stated further 
that the blow would have been so greatly cushioned that 
the machinery would not have been displaced.—Eprror.] 


A Word to the Socially Unfit 


To the Editor of the Sctentiric AMERICAN: 

Kindly allow me to say a few words suggested 
by your editorial entitled ‘Lunacy and Morals,” in 
your issue of July 13th. 

From the deterministic, the only thoroughly scientific 
standpoint, there is no “‘line separating responsible 
wickedness from acts against the public peace which 
have their origin in perversities of the psychic appara- 
tus.” Both result from peculiarites of structure, physi- 
cal or psythical, which are often as much beyond the 
reach of medicine or surgery as they are beyond the 
reach of the subject himself. 

Now that the old conception of punishment as social 

revenge has died out, in theory at least, the question 
8 no longer whether one who is a public menace is 
“insane” or “immoral.” The point is that he is a 
diseased element in the social organism, and as such 
should be removed. Scientifically speaking, a man is 
ho more to be blamed for crime than for insanity. 
With the odds overwhelmingly against the man who 
Oversteps the bounds of social conduct, as they are, 
he who does overstep those bounds reveals a weakness 
either of judgment or of self-control, both of which 
are allied to other forms of mental weakness. This, 
aside from the fact that the “perversion of the moral 
Sense’’ is either congenital or the result of early influ- 
ences, 
The fanlt of the newer humanitarianism is not that 
_ how holds extreme views as to irresponsibility for 
criminal acts,” but that it does not recognize that to 
declare a man to be insane does not make him less a 
social menace nor does it alter the fact that he has 
become what he is by the action of laws beyond his 
fontrol. Neither does: it alter the fact that the health 
of the social organism demands that he be removed 
therefrom, and removed effectually. 

On this point the altruism which has done so much 
or our western civilization has degenerated into a 
harmful sentimentalism which places an excessive value 
Upon the mere form of human life, regardless of the 
Worth of that life to itself or to society. We take 


it 


better care of our idiots, lunatics, and criminals than 
we do of our children. The last are left to chance 
until they become idiots, lunatics, or criminals, when 
they begin to receive the attention which comes too 
late. A rational and truly humanitarian policy would 
be to eliminate these elements by a painless death, 
which would end many miseries, protect society, and 
purify the social atmosphere. Vast enérgies would 
thus be left free to attack the problem of social regen- 
eration at its root, the children. The social organism 
can never know its own possibilities until it has given 
every child an opportunity to grow up under the best 
possible conditions, physical, educational, and ethical, 
and it is time that public solicitude shifted more in this 
direction. Paut R. Birra. 
Washington, D. C. 


A Manufacturer’s Views of Patents 
To the Editor of the Sctentiric AMERICAN: 

Noticing in the papers that when Mr. Samuel O. 
Edmunds of New York city appeared before the Com- 
mittee on Patents, he advocated making the date of 
filing the application on an invention the test of priority 
of the invention. 

This might further the interest of justice in some 
rare cases, but I believe on the whole it would be a 
grievous mistake. It would result in the taking out 
of patents on thousands of unperfected, and conse- 
quently useless inventions. The theory of our present 
law is that unless the invention on a machine is some- 
thing that will actually do the work intended, the 
patent is invalid. The theory is that the specifications 
and drawings shall show enough, so that a man with 
ordinary mechanical skill in the line to which the patent 
pertains may be able to construct a useful and operative 
machine. 

If the original inventor did not apply for a patent 
on his first crude conceptions when he began experi- 
menting, he would have to do everything under lock 
and key, and would always be in danger of having 
his conceptions patented by someone who found out 
what he was working on, so as to bar him from using 
it after he got it perfected. 

It always takes a year, and usually two years, for 
me to make a material change in one of my machines, 
The change I am now making I have worked on steadily 
for three years, assisted by a corps of expert mechanics, 
during which time I have built over twenty models 
in reducing it to a practical and useful state of per- 
fection. Under the present law I can do the work in 
the open, and have no fear of anyone stealing my 
invention 

I have been through a number of interference pro- 
ceedings, and while they are expensive and annoying, 
I do not see any better way for insuring justice to all. 

Sometimes I have grave doubts as to whether it is 
really very common to buy inventions for the purpose 
of suppressing them. It is true that concerns who have 
a large amount of money invested in special machinery 
and plant for the manufacture of a particular article, 
would be loath to make a change in that article which 
would involve a further large investment in tools and 
special machinery and the scrapping of a large portion 
of their original investment in this line. Perhaps a 
more serious determent is the fact that a change always 
involves the necessity of re-educating the staff and 
working forces to the production of something entirely 
new, during which period an inferior product is turned 
out and perhaps the reputation of the firm seriously 
injured. Also oftentimes things which, after long and 
careful testing, and which, viewed from every stand- 
point, appear to be practical, when put on the market, 
for some reason prove to be inferior to the original 
device. This is something that can scarcely ever be 
determined with a certainty until after some months 
or years in the field. 

The fact that nearly all manufacturers of specialties, 
particularly those protected by patents, maintain ex- 
pensive experimental departments, would tend to nega- 
tive the theory that as a rule they desire to suppress 
new inventions. All such manufacturers receive weekly 
offers to sell patents on articles in their line or proposed 
improvements on their devices. Few, if any, offers 
are based on anything of any value whatever, and 
most of them have for their basis some impractical idea 
which has been offered by hundreds of others. There 
is one alleged improvement in the comptometer which 
has been offered to us on an average of once a week. 
This idea was tried out and discarded over twenty 
years ago and has since appeared in hundreds of adding 
and calculating machine patents. I have tried it out 
exhaustively on three separate occasions. Another was 
patented over twenty years ago. I manufactured it 
for a time, and found it to be of more damage than 
benefit. Yet continually I receive letters from men 
who think they have invented one or the other of these 
things, and that I am depriving the world of a great 
boon in refusing to turn over to them a factory and 
organization that has taken twenty-five years to build 
up, for the purpose of perfecting and putting their 
inventions on the market. 


It would be utterly futile to try to explain to them 
why their ideas are impractical, and if one attempted 
to do so he would have time for nothing else, besides 
he would not succeed in convincing them. There was 
never yet suggested to me anything that I had not 
already considered and usually tried out exhaustively. 
I never bought any patent. Many a man has left 
my office with the statement that he was going after 
my scalp or that I would some day overlook a great 
opportunity by pursuing the course I do, only to some 
years after ask me to buy the machinery which he 
had purchased for the purpose of perfecting the manu- 
facture of his supposed invention. If I had originally 
purchased his patent, he would always have believed 
that the purchase was only to suppress it. That class 
of inventor usually has little to do, so has time to make 
a good deal of noise, and a great many reccive their 
statements at face value, hence the popular idea about 
buying up a patent to suppress it. Some manufacturers 
make a practice of buying up patents, but I do net 
believe that often they ever buy up anything of real 
merit for the purpose of suppressing it. 

The cost of selling a patented article usually exceeds 
by far the cost of manufacturing. The public in its 
turn is very conservative, and as a rule all very meritor- 
ious inventions have to be forced onto the publie—their 
introduction involves a tremendous amount of educa- 
tion. I believe that it is in this respect that patents have 
been beneficial to the publie—much more so than from 
the tendency of our patent laws to encourage inven- 
tion. If Congress should pass a law giving some firm 
the exclusive right to publish books treating of the 
method and use of the metric system and the exclusive 
right to make instruments for measuring and weighing 
by the metric system, in twenty years we would ail 
be enjoying its benefits. As it is, no one can afford 
to introduce it, and Congress does not see fit to make 
its use compulsory. 

It has been said that the greatest boon conferred 
on Christendom was conferred by Gerbert when, after 
disguising himself as a Mohammedan, he succeeded 
in obtaining admission to the Moorish universities, 
and after passing through two of them, returned into 
Christian Europe, bringing with him Arabic numerals, 
No one had a patent on their use, and for several hun- 
dred years they were not universally adopted, and 
school children could not be taught multiplication and 
division except in the small factors, which could be 
computed by mental perception with the use of pencil 
and paper. During that time, for business and engineer- 
ing computations, everything was computed by the 
use of the abacus, such as is used by the Chinese and 
Russians to-day. 

No one can question the valtie to mankind of the 
potato. Numerous explorers brought back to France, 
England, and Spain samples of the potato shortly after 
the discovery of America, but it was several hundred 
years before it became a common article of food, in 
spite of numerous recommendations by various great 
authorities that it be generally cultivated. 

I do not believe a patent should be issued for any 
long period of time. I believe that seventeen years 
is about right. For some things the period is too short 
to enable those exploiting it to overcome the inertia 
of the public and reap any material benefits from the 
long years of labor, but no law can be so formed as to 
fit every possible case. What appear to be the most 
revolutionary inventions should be partly accredited 
to the inventor who first makes them practical and 
partly to the general advance in the mechanical arts. 
Seldom if ever has a revolutionary invention been 
brought out that has not beer, conceived and an attempt 
made to put it in material form hundreds of times 
before, only to fail either because the inventor has 
not the ability to perfect it or else mechanical arts 
are not advanced to a point where it could be success- 
fully and economically manufactured. 

Were it not for wars requiring the simultaneous 
manufacturing of large quantities of Weapons, thé 
sewing machine and the typewriter could never have 
been manufactured at a cost which would have made 
their purchase and use advisable. The machinery 
which has been evolved after many years for the manu- 
facture of weapons had to be developed to a high point 
of efficiency before sewing machines and typewriters 
could be manufactured in large quantities and at a 
low cost. I can cite numerous other illustrations of 
this fact. 

It is a serious question whether or not the one whe 
pioneers a new art or invention does the public such 
a great injustice, even when he buys other inventions 
in the same line. The expense of pioneering is so great, 
that unless he has reasonable assurance of a monopoly 
which will warrant him in incurring the enormous 
expense of pioneering, he cannot afford to take the 
risk. I believe that a careful analysis will demonstrate 
that in those lines where a patent monopoly is the 
most complete, the public has received the most bene- 
fits and enjoys the most advantages in the way of 
improvement in quality of manufactured product. 

Chicago, Il. D. E. Fev, 
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Squeezing Gasoline Out of Natural Gas 


A Fuel Destined to Compete With Refinery Gasoline " 





Frank P. Peterson 











petroleum oils as an art has been 


% 

ee 

4 
- 


diversity of limitations. Th 


peculiar 


infinite variety in physical characteristics of the crude 
olls which have been unearthed have imposed thos 
limitation 

{ d ii n mean anything from an approach to 
asphaltum in character to the other extreme An ex 
ample representing the one extreme would be a dark 
brow ilmos black substance having a pungent 
odor, tl nsistency of a thick molasses and a specific 
gravi if lightly more than 1.000 as compared to 
wate \ sumple representing the other extreme would 
have slight discoloration, only, from a pure white, 
and wot ! omparable in general appearance to the 
very lightest of sewing machine oils. So much for the 
iquid petroleum products which Nature has deposited 
ter U 

in the majority of instances where petroleum is 
found it i accompanied by more or less extensive 
deposit f natural gas. There are some exceptions in 
which petroleum is found alone There are a great 


many cases in which gas is found not accompanied by 


petroleum. and many instances in which it cannot be 
shown that there is any physical connection between 
deposits of gas and ol 

It is an interesting but not greatly surprising fact 
that gases which are found residing with petroleum 
oils in the eart | characteristics almost 
as Widely as « ol which form the great family 
of liquid petroleum deposits; this with reference to 


apecifie gravity and variance of the relative percentages 


of the different hydrocarbon compounds of which the 


gas is composed 





Until about two years ago natural gases were esti 
mated commercially as methane. It is a fact that the 
great volur is being produced and transported 
to large consuming cent muy be so classed without 

at deviation from strict truth Probably as much 
as 90 per cent by volume of the gas composition is 
methane, the remainder being ethane with very slight 
percentages in some cases of propane 

In dealing, however, with the gases which are found 
directly accompanying the petroleum oils as they reside 
in the strata from which the ire obtained, we have 

cliffs t ndition and a widely different gen 

il composition f ga It is thoughf, now, that the 

rlance i ga ‘ osition 1 adjacent oil wells is 
much greater thar that of the oils Wells located 
Within a na \ dius and producing, so far as can 
be observed, oll tf uniform character from the differ- 
ent we will produce causes which varv very markedly 
in percentage f the different hydrocarbons of which 
they are composed 

Within the last two years, a development has been 


proportions of an industry allied to retin 

tield 
efined 
tracted from oil well gases at the 


part of oil 


necessarily a 


operations, and ‘ ts in the recovery of a 








Like things “natural gas gasoline” is 
the product of an imayination For 
noticed that collected in the 
nto which the 
This 


in imaginative tnventor, 
would find out why the 


most neu 
years it had 
pipes 
rells had been 


heen gasoline 


waste gases of oil 
turned drip’ was bought up by refineries. 
John Lathrop Gray, made 
“drip” 
could 


satural gas, and took out the 


up his mind that he 
accumulated at all He found that gasoline 
he squeezed out of 
only patent which comprehensively covers the proc 
This article, 


industry, ex- 


ess now most widely used. written 


by one intimately connected with the 


plains the scientific principles of recovering gaso- 


line from oil well gases.—EpITor 











wells. There are a few exceptions to the statement 
that this product can be recovered from oil well gases 
only, but the writer believes that without exception it 
gases which yield gaso- 


can be demonstrated that any 


line condensates to any considerable extent, communi- 


cate to and through oil producing strata. Since this 
phase of the petroleum industry has reached commer 
cial proportions amounting to the recovery of probably 
some 2,000 barrels daily of a product which heretofore 
had gone to waste, it would be interesting to look into 
the physical conditions which make it possible. It will 
hydro 


be most convenient to deal with the series of 


curbons known as saturated paraffins. It is possible 


that there may also be some exceptions to this latter 


classification 


If we consider, however, that a triangle may graphi 


cally represent the great family of saturated petroleum 
hydrocarbons, we can divide such a figure into percent 


ages which may represent to the mind’s eye, very 


clearly, the summary of facts involved. 
We shall not 


into which we divide it, to represent 


permit the figure, or the percentages 
wholly relative 
volumes, but rather to represent combined volume and 
with forming 


composition reference to the structures 


the great group or family of petroleum hydrocarbons. 


The dark base on which the triangle rests may rep- 
resent the coke residue drawn from a petroleum still 
after the crude has been distilled into its various frac- 
tions; the second small percentage section of the tri- 
angle will represent petroleum tar and paraffin waxes; 
the third section, varying greatly in volume, may rep- 
resent greases and lubricants; the fourth division may 
be made to represent lighting oils; the fifth, to repre 
gasoline frac 
products 
The 
portions of condensible 


sent naphthas; the sixth, to represent 


tions; the seventh, to represent refinery 


known as pentane, rhigolene, and cymogene. 
eighth, to represent the heavy 
natural gases with which this article attempts to deal. 
The ninth division may be made to represent that por- 
gases which is intermediate between the 


accepted as and the 


tion of heavy 


product commercially gasoline 











gas. The 
made to represent the 
impurities, of 


great volume of gas product known as dry 


tenth and last division will be 
methane portion, together with any 
petroleum deposits, where gas and oil may be found in 
large volume be worthy of 


Such impurities as may 


mention are carbon dioxide, free nitrogen, and some 
hydrogen sulphides. 

To get a familiar conception of the chemical propor- 
graphic 
may go to its base and look for a 


The next 


tion of the compounds forming the triangular 
representation, we 
composition which is almost wholly carbon. 
division of the triangle will represent a product having 
a greater percentage of hydrogen and a lesser percent- 
age of carbon in its make up, and when we have 
grease and lubricant division, 
Sn Ha Oe 


the saturated series having the general form C, H» + 2. 


ta’rived at the third, or 
we begin to find chemical compositions like ¢ 


The sixth group will bring us to a chemical composition 
with which we are quite familiar, viz., C, H,, gasoline, 
naphtha, benzine. The seventh group will still further 
lower the relative carbon proportion, and we will have 
a range of compounds running from C, H, to C, Hy 
The eighth division will represent our natural gas gaso- 
related to the seventh group 
them as different 
except phase of the petroleum 
industry The ninth 
group or division is to play an important futire part 


lines which are so closely 
that it is not proper to designate 
as exceptions to this 
which we are considering now. 
in our domestic life. It represents that very consider- 
able fraction of the greater number of oil well gases 
reasonable treatment and 


which can be liquefied by 


isolated con- 
The tenth and 
final division is C H, with the above-mentioned impuri- 
ties, which exist to varying degrees in different locali- 
ties, and are absent in the great majority of the im- 


delivered in strong steel containers to 


sumers for fuel and lighting purposes. 


portant producing regions. 

this interesting 
must be borne in mind that the groups or 
subjected to 


In getting a proper conception of 
matter, it 
divisions of petroleum products, unless 
extremely tedious treatment, are not sharply defined 
This fact may be graphi- 


the hypotenuse side of the 


in chemical composition. 
cally represented again by 
represent the gradation from & 
through all the steps 
from an all-hydrogen 
the hydrogen point being represented by the vortex of 


triangle, which might 
hydrocarbon minute 


composition, 


structure 
all-earbon to an 


the triangle. 

It is now easy to refer to and explain the method by 
“natural gas 
in the 


operation of oil wells, where the gases escaping from 


which the product which is known as 


gasoline’ is recovered. For many years past 
them have been turned into a system of pipe lines for 
service, and the running of gas engines used to pump 
the wells, difficulty has been experienced under favor- 
able winter weather conditions in those lines becoming 
filled with a liquid. Some water is frequently present, 
but more frequently the liquid found in the pipe lines 
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is seen to be gasoline Many oil operations ‘collect treatment of a relatively large fraction of the product prices of all petroleum products. The refiners were 


considera bl quantities during the winter season of this 
“drip” product, which has been bought up by the refi 
neries aS an inferior grade of gasoline. It obtained 
its reputation of inferiority from the fact that, in many 
eases, having lain in rusty pipes and come in contact 
with oil and dirty paraffin sediments, it has been dis- 
The 


receive 


colored and required filtering or redistillation. 


oil producer has, therefore, been content to 


something like one fourth to one third the 
prevailing market price for gasoline for 


suitable for any fuel purpose, but which must be 
handled under restraint, brings about an entirely new 
phase of the petroleum industry which has not yet 
more than an introduction to scientific 


and technical notice. 


had scarcely 


The successful introduction of the new product, which 


has been accepted as gasoline, depended 


is comparable in 


largely on 


market conditions. It inflammable 


able to offer their product in serious competition with 
the new natural gas condensates to the extent of largely 
shutting its recognition out from the consumer. 

The new product finds its best adaptation in the 
treatment of the refinery low grade gasoline fractions 
to make them suitable for moter fuels. 
the new product will be sufficiently plentiful -to bring 
the entire petroleum naphtha fraction, which is t 

low in gravity for successful motor fue! 


Apparently, 





his “drip” product, even though it be 
water white, and of apparently high grade 
as compared to refinery gasoline. 

The physical laws involved in the proc- 
ess of recovering gasoline from natural 
They 


would appear to be the same as for the 


gas are supposedly very simple. 


liquid vapor sus- 
The fact, 


suspended 


eondensation of any 
guseous medium 
that the 


pended in a 
develops 


however, 


yapors present in natural gas being of 
three or four different chemical groupings 
somewhat and 


complicate the matter 


bring about the requirement of more ex- 


tensive treatment than the first glance 


would perceive as necessary Compress 
ing and cooling of the gases containing 
the vapors in suspension is all that is nee 
essary, provided the same be carried to a 








into a state of volatility 
tirely 


making it et 
satisfactory, so far as carburetion 
and proper fuel mixture is concerned, and 
when so enlivened, this particular naphtha 
fraction has the greatest fuel value, hay 
ing a greater weight for equal carburet 
ing characteristics than any other known 
fuel. 

The product in 
physical characteristics is so nearly 
tical with the fractions 
when properly produced and treated, that 
it requires careful 
guish it. 


new appearance and 
iden 


refinery first 


judgment to distin 
The gravities of the natural gas 
condensates range from 76 degrees to 100 
degrees Baumé (sp. gr. 0.68 to 0.61). It 
mixes permanently and without stratif 
cation with any refinery product which is 


not technically termed an oil. It also wil 





mix sufficiently well with kerosene «ox 





sufficient extent and effected under prop- 
er arrangement for the separating of the 
liquid to be precipitated. 


} 


Going back to about the year 1906, we 


find a few investigators going further into 


The squeezers—direct driven straight line gas compressors, 
using for fuel residue gas after gasoline has been extracted. 


lighting oil fractions to make a good sat 


isfactory motor fuel, though, of course 
mixture is not suitable for the 


delicate fabries where the 


such a 
cleaning of 





the matter than the application of vacuum 
to oil 
“drip” 


wells, and the recovery of the 


from lines connecting the pumps 


used to produce vacuum on the wells. 


They were employing air compressors to 


compress the gas to an extent much be- 


yond that for which oil well vacuum 





John 


apparently, the 


pumps are designed to do 
Lathrop Gray 
only patent 


duty 
obtained, 
which comprehensively covers 
the process, and the licensees under that 
patent seem to have found the most effect 
ive and extensive development of the in 
dustry. 

The essentials of this Gray patent are 
the compressing and cooling of the gases, 
the separation of liquid products and the 
accomplishment of the same by the sim 
plest and most effective means. 

Gray used 


simple type of separator 











presence of an oil would be objectionabl 
The term blending has been erroneous!y 
but conveniently adopted. The term itt 
self would indicate the bringing togethe: 
The light 


miscible with any 


of two non-miscible materials 
condensate is perfectly 
“dry” or naphtha fraction and cannot be 
separated or re-obtained except by frac 
tional distillation, and then only 
fectly. 


The necessity for maintaining a cheap 


imper 


source of motor fuel will soon bring about 
the practice of “blending” the new “nat 
ural gasoline” or gas condensate with a 
46 to 54 gravity lighting oil. Such a prod 
uct will not be recognized or given proper 
credit, however, until the price of motor 
fuels makes it necessary to resort to such 
a means. 


The very remarkable increase in motor 





fuel consumption which goes on is des 





for collecting the condensates, and an 


automatic trap which continually trans 
ferred the condensate to a place of stor 
age. 
The advantageous features of the meth 
od are greater than are seen at the first 


glance. One great difficulty in the devel 


The insert shows triangle representing the great petroleum family 
which represents the heavy portions condensible to gasoline, the remaining residues are: Ist 

Greases and Lubricants. 4th.— 
Refining products, Pentane, Rhig - 


Petroleum Coke 2nd 
Lighting Oils 
lene, Cyomogene. 9th 


Receiving tanks, in which the gases from oil wells are collected. 


Petroleum Tar and Wax. 3rd 
5th Naphtha. 6th.—Gasoline. 7th 


Intermediate heavy gases. 10th Methane 


Taking out the 8th group 


tined, however, to bring about revolution 
and the adoption of any new thing which 
ean safeguard the consumer against pro 
hibitive fuel cost. 

For the question stands unanswered to 
day, just as it has for 


forty years, have 


we reached our maximum crude oil pro 





opment of the art has been to reduce the 
condensates to such a state of stability as 
Will eliminate serious evaporation losses 
between points of production and 
sumption. It is now known that gasoline, 
either from 


con- 


petroleum oil or gas, will 


absorb considerable quantities of gas or 





even air, and that the absorption is a 


function of time, temperature and pres- 
sure, 
Gray's method, therefore, of using 


traps to remove the condensates promptly. 
When precipitated, and minimizing the 
time of their exposure to gas under pres- 
sure, is of the utmost importance. 

Just as in the case of crude petroleum 
oils, the new product, when produced by 
Gray's process, is capable of refinement to 
When to be 
handled as gasoline, the new product is 
very much 


more homogeneous fractions. 


improved by the removal of 
that portion embodied in a fraction which 
8 too light and volatile to be stable at 
atmospheric pressure and the temperature 
conditions which must be met in use. 





The recognition of new 





duction? 

The advance in prices of the fuel fra: 
tions for this season alone is sufficient to 
warn us for the coming 


consequences 
when we do reach the zenith. We may as 
*h 


it one of these days, and take a few fore 





well assume that we are going to : 
thoughts as to what actually can be done 
to conserve the petroleum resources. We 
do not at all fully appreciate the import 
ance of our petroleum, nor are any of us 
prepared to say what could be found to 
substitute it, were it no longer available 

If we go back to the graphical triangu 
lar representation of which 
being hurriedly drawn, 


petroleum, 

makes no claim 
to precision, but can be counted upon te 
represent facts as roughly and about as 
closely as a quick conception could state 
them, we will see how great is the divi 
sion in favor of fuels. For, beginning 
with the fourth group, everything upward 
is consumed either to heat us, move ws, 
or light us. 

If we look at the 


combined sixth, 








uses and in- 
reasing demand for the conservation of 
all fuel energy has held the promoters 
of the new industry to a realization of the necessity 
in providing effect the recovery and the 
Separation into commercial fractions of the total prod 
uct available. The possibility of fractionation by stage 
Compression was early 
many installations of 


means to 


recognized by the writer, and 
‘ machinery capable of ready adap- 
4 : a 

ition to this method have been accomplished by the 


firm of manufacturers which has given the industry its 
greatest uplift. 


The Possibility of 


separation by 


stage compression 





year 


Air and water cooled coils used in the condensing system. 


characteristics to the highest grade refinery gasolines, 
and since its bulk has 


reached considerable propor- 


tions, the transportation of the same has received the 
attention of the Bureau of Explosives, and finally the 
Interstate Commerce Commission with certain restrict- 
ive safeguards which have placed its utilization at a 
premium, and the industry has been able to thrive only 
under the conditions of the consumers’ demand which 
prevailed in 1910, and which now prevail. 


The whole 


1911 was one of plenty and predominant low 








motors ; 


seventh, and eighth groups, and consider 
them as adapted to gasoline motors, then 
consider the number and extent of thes 
and if we look at the tenth division, represent 


ing natural gas, and consider that Buffalo, Erie, Cleve 


land, Cincinnati, Pittsburgh, practically all the inter 


vening area and much surrounding, represents pos 


sibly one half the natural gas consumption; that all 


these communities depending on natural gas have 


reasonable expectation of many years of service, we 


get a good comparative idea of space nine, which rep 


resents what is being wasted, what has always been 


wasted throughout the life of the crude oi! industry 
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The Flight of Projectiles—II 


The Actual Positions of a Shell from Gun to Target 


By Rear-Admira 


Reproduction of Motions. 


* 191) the Bureau of Ordnance of the > Depart- 
nent made a small model projectile na ‘ t 
on gimbals The projectile was then ) ( il a speed 
of 3.000 to 5.000 re lutions per minute " bout the 
speed of rotation of a lars ca ‘ Lo ! 
late the air resistan i fligt i bla 1ir was directed 
gainst the rotating projectile, and the be havior of this 
projectile Th] ned the heor in all respects As soon 
as the blast of air was directed against the rotating pro- 
joutile t} ‘ IM i I precess about the diree- 
ti n of ‘ \ ! ‘ is changed in diree- 
tion in mn of the resistance 
in fiw! i epre ed to meet the new 
dire« I i bla 

4 similar demonstration can be made with an ordinary 
gVvrTo i With care in manipulation the partial pre- 
essions made by a projectile can be simulated. 


Penetration of Armor. 


It is evident, even to the lay mind, that if projectiles 
struck with their axes not in the trajectory, penetration 
of armor would be almost impossible. This will be 


evident from an inspection of sketch No. 6 


The forward part of the projectile would strike first, 


but as the point of the projectile is not moving in the 


direction of the trajector,, there would be a tremendously 


powerful moment forcing the projectile broadside against 


the armor Practically no harm would be done to the 


armor, and the projectile, being forced at high velocity 


broadside against the armor, would be broken up 


The fact that armor has not more often been pierced 
in naval battles is ised by those who believe the shell 
does not strike point on as a proof that their theory is 
correct. They argue that if the projectile struck point 
ou, the armor would be pierced 

The small number of armor penetrations in naval 
battles is due to a number of causes 

First. The armored part of a vessel is but a small 


part of the whole target, and, therefore, of the relatively 


small number of hits that have been made in naval 
engagements, only a few have been made against armor. 
Second. Frequently high explosive shells, with thin 


walis and sensitive fuses, have been used in naval 


hattles, and these projectiles on striking armor will 


break up or explode without penetrating, as such pro- 


ectiles are not designed for penetrating armor. 


Third. Even with well-designed armor-piercing pro- 


jectiles complete penetration is not likely when the 


proj ‘tile but slightly overmatches the armor, unless 





the impact is not far from normal. Projectiles striking 


armor at an angle of more than about 10 degrees from 
subjected to severe cross-bre aking stresses, 


sketch No. 7. 


penetration 


normal are 
as will be seen from 


It is mot expected that will be seeured 


under such conditions without the breaking up of the 
projectil unless the projectile considerably over- 
matches the armor 

it is due mainly to the foregoing causes that armor 


penetrations have not been more frequent in naval 


hattles lo demonstrate, however, that penetration 
will occur at battle ranges, and to further demonstrate 


that the projectile does travel with its axis in the tra- 
jectory, the Bureau of Ordnance of the Navy Depart 
ment, in 1911, conducted a series of firings against modern 
Three 


in an S8-inch plate, and two 


S-inch and 10-inch armor. hits were made at a 


range of 7,800 yards; ons 


in a L0-ineh plate. All three projectiles penetrated the 


armor, le aving cle an, round holes The t vidence was 
conelusive not only that the projeetile traveled with 
its axis in the trajectory, but that modern armor could 


suecessfully be penetrated at battle ranges, and that 


the data obtained from short-range firings at the prov- 
ing grounds could be applied equally well to long-range 
firing 

Retardation of Velocity. 


s another proof that projectiles in flight must 


Ther 


travel nearly point on. Ut is evident that the retarda- 


tion of the projectile, due to resistance of the air, must 


be much tess when the projectile is moving point on 


than when it is moving considerably inclined to the 


trajectory, as in sketch No. 2. In the latter haif of this 
trajectory (see first article) the area on which the air 


pressure acts has so greatly increased over that in the 


that the velocity of the 
would fall off 


however, 


first part of the trajectory 


projectile toward the end of the range 


very rapidly. It is found from actual firing, 


that the retardation of velocity in the latter part of 


the trajectory is actually somewhat less than the retarda- 


tion in the first part. This means, of course, that the 


must travel practically point on throughout 


projec til 


N. ¢ 


Twining, U 


High The ranges obtained from actual firings do 

more than one or two per cent from the ranges 

calculated by assuming that the travel, 
throughout their flight, point first. 


Explanation of Drift. 


not var‘ 


projectiles 


It is found that all projectiles having right-handed 
twist drift This is exactly opposite to 
the drift 
handed twist drifts to the left. 


left-handed drift of the baseball is simple. 


to the right. 


or curve of a baseball, which with a right- 
The explanation of the 
The air, 





42° Projectile of /0 
Angle of elevetion 
Angle of fal// 






000 yds 
7a 
U°2sS" 











/2° Projectile of 10000 yds 
Angle of elevetion "40", 
Angle of fa// 41°25 








Sketch No. 6.—The upper drawing shows the 


supposed and the lower drawing the actual 
position of projectile when it reaches the plate. 











Sketch No. 7.—Inclined attack on armor plate. 


Plan view. 
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Sketch No. 8.—Showing the path of a mortar 
shell, which reaches the target point down. 


S. N., Chief of the Bureau of 


Ordnance 


rotating with the baseball, banks up on the right side 
against the still air to a greater degree than it does 
on the left side, and the resultant reaction of the air 
against the baseball deviates the baseball to the left, 
There is a similar effect occurring in projectiles, but it 
is very small, and the drift of projectiles is due to other 
causes. 

The rotating projectile is continually describing par- 
tial precessions, the point of the projectile being prac 
tically always slightly to the right of the vertical plane 
of the trajectory. It is evident, therefore, that there 
is a smali component of the air resistance which trans. 
lates the projectile to the right. This is the dominant 
element in causing deviation in projectiles, and pro- 
jectiles with right-handed twist drift to the right. 

In addition, there is the effect of the frictional couple, 
which assists in moving the projectile bodily to the 
right. 

If the axis of the projectile remains parallel to the 
original direction, as in sketch No. 2, it would be diffi- 
cult, if not impossible, to account for the drift of the 
projectile. If it is maintained that the projectile re 
mains parallel to its original direction, none but frie 
tional forces could give the projectile deviation, and 
these forces would decrease with the range; conse 
quently, the rate of drift would fall off as the range 
increased. Exactly the reverse takes place in firing 
projectiles, the drift increasing very rapidly with in- 
crease of range. This increase of drift is occasioned 
principally by the fact that the amplitude of the pre 


cessions increases as the range increases; that is, the 


point of the projectile deviates farther from the tra- , 


jectory. The resulting component of the air resistanee, 
which translates the projectile bodily to the right, is 
therefore stronger, and as the velocity of the projectile 
is being continually lessened, the drift increases rapidly, 


High-angle Fire. 

In high-angle fire it is very necessary, in order to 
ensure that the projectile fall point first. 
As the angle of elevation increases the axis of the pro- 
jectile must turn through larger and larger angles, in 
order to descend point first, and the greater part of this 
change of direction has to be made in traveling a rela- 
tively short distance near the top of the trajectory. 
This will be evident from an inspection of sketch No. & 

Those who believe in sketch No. 2 would predict that 
all projectiles fired at high elevations would fall base 
first. Yet, all records and data show that these pro 
jectiles fall point first until angles of elevation of more 
than 70 degrees are reached. If fired at elevations ex 
ceeding 70 degrees, projectiles may fall base first, as 
will be clear by reference to sketch No. 8. It should be 
understood that the angles mentioned vary somewhat, 
and depend on the projectile used, its velocity, and its 
speed of rotation. In general, for high-angle fire a 
fairly low rotation is used (1,500 to 4,000 revolutions 
per minute), in order that the projectile may respond 
quickly and fall point first. As low velocities are used 
for high-angle fire, a low speed of rotation will ensure 
stability. It can readily be seen from sketch No. 8 
that if a projectile has a high speed of rotation, and, 
consequently, a rate, and small 
amplitude, there will be a definite angle of elevation 
for that projectile, such that when the projectile reaches 
the top of its trajectory the direction of the air resistance 
will change faster than the tendency of the point to 
follow. It should be borne in mind that owing to the 
low velocity of the projectile at the top of its trajectory, 
the gyroscopic moment is very small, even although 
increases rapidly with the change of 
The gyroscopic moment 


accuracy, 


precession of slow 


the lever arm 
direction of the air resistance. 
being relatively small, the projectile changes the diree- 
tion of its axis very slowly. As the point of the projec 
tile dips and tends to follow the rapidly-changing 
direction of the air resistance, it lags behind in this 
movement. There soon comes a time when the diree 
tion of the air resistance is broadside to the projectile 
and directly through the center of gravity. At this 
point the projectile has-no tendency to precess, and 
travels broadside through the air, the precession prae 
tically vanishing. As the projectile approaches the 
descending branch of the trajectory the air resistance 
falls below the center of gravity. The direction of the 
air resistance is now upward, and the point of applica 
tion of this resistance is in the lower part of the pro 
jectile. This tends to start a precession of the projectile 
with the base of the projectile precessing around the 
air resistance. That is, the base of the projectile tends 
to come over to meet the line of the air resistance, and 
thereafter the projectile falls base first. The angle of 
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elevation beyond which the projectile falls base first 
is reached sooner in proportion as the speed of rotation 
is increased, the projectile shortened, and the velocity 
decreased. 

In May, 1912, five 12-inch projectiles were fired from 
United States Army mortars at an angle of elevation 
of 65 degrees. The observing party consisted of four 
officers and three enlisted men. All five projectiles 
were seen in the descending branch of the trajectory, 
falling point down. The results of this firing confirmed 
data previously obtained from similar firings. 

Satisfactory firing has also been obtained at angles 
as great as 70 degrees, though it is found that the drift 
of the projectile is likely to be irregular at this eleva- 
tion. 

The angle of elevation which decides whether the 
projectile will fall point first, or base first, depends to 


such an extent on the variables previously mentioned 
that it is not possible to state more than that for the 
conditions under which mortars are fired the angle is 
probably not much greater than 70 degrees. Mortar 
fire is usually limited to angles of elevation of 65 degrees. 


Authorities. 


A large number of scientific authorities might be 
quoted, all of whom are believers in sketch No. 1. The 
eminent German authority, Prof. Cranz, and the eminent 
British authorities, Prof. Greenhill and Prof. Henderson, 
have demonstrated that the axis of a projectile remains 
sensibly tangent to its trajectory. Brig.-Gen. Wil- 
liam Crozier, Chief of the Ordnance Department 
of the U.S. Army, also maintains the correctness of 
sketch No. 1. There is not an authority in any country 
who maintains the correctness of sketch No. 2. 


It should be understood that the foregoing discussion 
of the flight of projectiles is complete only in so far as 
pertains to the object of this article. No menticn has 
been made of the nutations described by the point of 
the projectile, or of the motions occasioned by forces 
impressed on the projectile on leaving the gun. There 
is much information that could be given on the action 
of the air resistance, the effects of various riflings, ete., 
but none of these have more than an indirect bearing 
on the subject, and do not change in any way the deduc- 
tions in this article. 

It is believed that the credence given to sketch No. 2 
has been due wholly to popular misconception, and it 
is hoped that sufficient data have been presented in this 
article satisfactorily to establish the fact that a rotating 
projectile in flight must have its axis at all times sensi- 
bly tangent to the trajectory. 


High Temperatures and the Electric Furnace 


The Different Types of Electric Furnaces , 


By Prof. Joseph W. Richards, Lehigh University 


ITHIN the last twenty years, electrically-generated 

heat has been a favorite topic of discussion among 
chemists and metallurgists, and the possibilities of using 
it industrially are attracting great attention. Various 
types of electric furnaces have been devised and put 
in operation, for such various purposes as producing 
pig iron, melting steel, melting brass and bronze, mak- 
ing silicon carbide, calcium carbide, titanium carbide, 
converting ordinary carbon into graphite, melting 
quartz, fusing glass, reducing tin ores, melting gold and 
silver precipitates, converting nitrogen and oxygen in 
the air into nitric acid. In facet, the uses of electric 
furnaces have become so various that a large-sized 
book can easily be written about it, and several such are 
already in print in the German, French and English 
languages. Ary bookseller, or importer of French or 
German books, can furrish this literature to any one 
interested in it. 

There are various types of electric furnaces, adapted 
to different kinds of service. For some purposes extreme- 
ly high temperatures are necessary, and for these the 
electric furnace is indispensable, since the result desired 
cannot be obtained in any other kind of furnace. The 
highest temperatures attainable by combustion of solid 
or gaseous fuel, with pre-heated air, approximate 1,500 
to 2,000 deg. Cent. (2,700 to 3,600 deg. Fahr.), and it 
takes a large consumption of fuel and there is a large 
waste of heat in attaining such temperatures on an 
industrial scale. The electric furnace, however, is limited 
in temperature only by the resistance of the material 
with which the furnace is lined, and the volatilizing 
temperature of the carbon electrodes used for carrying 
current into the furnace. The latter temperature 
approximates 3,700 deg. Cent. (6,700 deg. Fahr.), 
which is above the melting point of any ordinary material 
with which a furnace can be lined, excepting carbon. 
The ordinary refractory materials used in furnaces 
burning fuel melt at’ a temperature between 1,500 and 
2,000 deg. Cent. (2,700 to 3,600 deg. Fahr.), and carbon 
is practically the only material which will stand the 
higher temperatures attainable in an electrical furnace. 

It must not be supposed, however, that the electric 
furnace necessarily must be run only for the attainment 
of very high temperatures. Some of the most success- 
ful electric furnaces, operated where electric power is 
cheap and fuel is relatively dear, are operated at tem- 
peratures no higher than are obtained in ordinary 
non-electrical furnaces. The electric current is in this 
respect somewhat like a race-horse which is capable 
of running at high speed (high temperature) and yet 
which can be loaded down so as to work at low speed 
upon heavy loads (low temperatures). In fact, the ordi- 
nary electric oven or the toaster used in our houses 
is on the principle of an electric furnace, but operates 
at very moderate temperatures. 

Are Furnaces. 

Such furnaces are simply enormous electric furnaces, 
on the same principle as an electric are used for lighting, 
excepting that they are surrounded as completely as 
Possible by the material to be heated, and the heat 
radiated from the are is utilized for purposes of fusion, 
chemical reaction, ete. The maximum temperature 
close to the are may be as high as 3.700 deg. Cent. 
(6,700 deg. Fahr.), but the material surrounding the 
are is not by any means necessarily heated to this 
extreme temperature. The charge receives the radiated 
heat and is carried to as high a temperature as the 
amount of heat radiated from the are can heat the 
substance. If the substance is small in amount and 
brought nearly in contact with the are, it may be heated 
nearly to the very high temperature named; but if the 
are is surrounded by a large mass of the substance 
under treatment, then the material is heated only to 


the average temperature to which the electric energy 
eonverted into heat in the are is capable of heating 
this large mass of material; this temperature may be 
almost anything, down to ordinary low furnace tem- 
peratures. 

Illustrations of the use of the are furnace are the 
Stassano furnace for melting steel, the DeLaval furnace 
for smelting zine ores, the .caleium carbide furnace, 
the ferro-silicon furnace, the furnace for fixing atmos- 
pherie nitrogen and thus producing nitric acid from 
the air. These furnaces work with the material heated 
from 1,500 deg. Cent. (2,700 deg. Fahr.) to 3,000 deg. 
Cent. (5,400 deg. Fahr.). Their chemical possibilities 
depend upon either one of two things, first, that materials 
for reactions are produced in them not producible in 
furnaces run by fuel (nitric acid, calcium earbide, ferro- 
silicon), or, second, that they are cheaper to apply than 
ordinary furnaces (smelting zine ores and melting 
steel, in Sweden or Norway). 

I have mentioned some of the more common applica- 
tions of these enormous are furnaces, but many others 
are under experiment and will undoubtedly be de- 
veloped in the future. Their real and proper field is 
for carrying on operations at high temperatures not 
obtainable by other and non-electric means. 

Resistance Furnaces. 

This type of furnace passes the electric current con- 
tinuously through some material offering resistance, 
and generates thercin the high temperature required. 
There is no are or break in the electric circuit; these 
furnaces are run simply on the hot-wire principle- 
a conductor is heated by the passage of an electric 
current, and sufficient current is sent through a particu- 
larly designed resistor to generate the heat and tem- 
perature necessary for running the furnace. 

This is a large, useful and important class of furnaces, 
which is entering into many industrial operations. 
They are preferably operated by alternating current, 
although this must be of low voltage for most resistance 
furnaces. Examples are numerous; one of the simplest 
is the furnace of Mr. Acheson in which several tons of 
ordinary anthracite coal is converted into graphite by 
the passage of the electric current through the coal 
itself, thus heating it (properly shielded from the en- 
trance of air) to a temperature of at least 3,000 deg. 
Cent. (5,400 deg. Fahr.) during a period of about 
twenty-four hours and converting it into soft unctuous 
graphite of many times the value of the material put 
in the furnace. Another example is the mixing of ordi- 
nary silica sand with coke and saw dust, and passing 
an electric current through a heap of the material piled 
between electrode terminals twenty to thirty feet apart. 
With a voltage of 100 to 200, and a current of over 
1,000 horse-power, the electric current generates within 
the mass a temperature sufficient to form from these 
ingredients the well-known material “Carborundum,”’ 
which is formed at a working temperature of 2,240 
deg. Cent. (4,000 deg. Fahr.). Large industries have 
been founded upon the invention and use of these 
electric furnaces, so simple in principle and yet which 
require the highest inventive skill and industrial per- 
tinacity to devise and operate successfully. 

Induction Furnaces. 

These are really a special kind of resistance furnace, 
the material or resistor being heated by the passage 
of an electric current, but not by the current originally 
sent to the furnace. The furnace itself is an electric 
transformer, receiving high-voltage alternating electric 
current, and transforming it to low-voltage current of 
great quantity, and the induced or secondary current 
of the transformer is the heating current which passes 
through the resistor and doing the useful furnace work. 

A reference to the ordinary transformer with which 


aimost every one is familiar may make the matter 
clearer. Electric current is sent along many of our 
thoroughfares at 2,000 volts tension, a current which 
would be very dangerous if it entered our houses, but 
which is transformed at convenient stations into low- 
tension current for safe use. The apparatus aceomplish- 
ing this is called a transformer, the original current 
passing through the primary winding of the transformer 
while the useful current is taken away from the secondary 
winding. The induction electric furnace operates on 
exactly the same principle; it has a primary winding 
receiving the high tension electric current but its second- 
ary winding is the material itself which is to be heated, 
arranged in a closed circuit, so that all the energy of 
the secondary electric current is utilized as it is generated 
in the furnace itself. 
Electric Furnaces. 

These last are in reality not primarily furnaces; 
they are furnaces only incidentally. If we electrolytically: 
decompose a liquid by passing a direct current through 
it, the operation is electrolysis. Such operations are 
familiar to every one: Gold, silver and nickel-plating 
baths; electrolytic refining of copper, silver, gold, lead; 
electrotyping; electro-engraving; reproducing coins, 
medals, ete. Others less well known are the obtaining 
of metallic sodium from fused caustic soda, of calcium 
from melted calcium chloride, of aluminium from a 
fused bath containing fluoride of aluminium and sodium 
with alumira (aluminium oxide) dissolved in it. Now, 
when these fused baths are kept melted by the heating 
effect of the passage of the electrolyzing current itself, 
the apparatus is called an electrolytic furnace. It is, 
therefore, a pot primarily run for electrolysis, whose 
necessary temperature may be maintained by externally- 
applied heat (as by building a fire around the pot); 
but when this necessary temperature is maintained hy 
the internally-generated electric heat, the result is not 
simply an electrolytic cell, but an electrolytic furnace. 
The amount of heat generated by the current depends 
on the strength of current and the distance of the 
electrodes apart; it can be regulated with exactness 
to that required to supply radiation losses and keep the 
contents at the proper working temperature. Sir 
Humphry Davy was the first to experimentally use this 
principle, Mr. Charles M. Bradley of New York patented 
the electrolytic furnace, and Mr. Charles M. Hall was 
the first to practically run electrolytic furnaces in the 
production of aluminium. 

These types of furnaces, with others possibly still 
to be invented, are revolutionizing many branches of 
industrial chemistry and metallurgy, and are founding 
or establishing many new ones. They deserve serious 
and intelligent attention. 


The German Observatory in Spitzbergen, which was 
established by Prof. Hergesell partly with a view to 
determining the meteorological conditions that will be 
encountered by the projected expedition of Count 
Zeppelin via airship to the North Pole, has completed 
a full year’s work with such fruitful results that it has 
been decided to keep the institution in operation ar- 
other year. The two observers, Drs. Rempp and 
Wagner, have been relieved by Dr. Kurt Wegener, 
lately in charge of the Samoa Observatory, and Dr 
Robitzsch. During last winter a series of aerological 
observations was carried out with kites, pilot balloons, 
captive balloons, and sounding balloons, yielding a 
unique body of information concerning the winter con- 
ditions in the upper air of the Arctic regions. Valuable 
contributions to the climatology of Spitzbergen were 
made through the maintenance of three meteorological 
stations at different altitudes; the highest on Mount 
Nordenskjéld (3,360 feet). Unbroken series of mag- 
netic and seismological observations were also made. 
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“Six” $2400 











Six Cylinder Models 


Touring Car, 5-passenger, $2400 


Touring Car, 7-passenger, $2600 


Torpedo, 4-passenger, $2400 
Roadster, 2-passenger, $2400 


Limousine, 7-passenger, $3700 
Coupé, 4-passenger, . . $2700 


Prices include full equipment 


E announce for 1913 big improve- 

ments in Chalmers cars in com- 
fort, convenience and appearance. 
For it is along these lines that we believe 
the greatest advances in automobile 
building are to be made. 


Few changes have been made in our 
chasses. The mechanical features of our 
cars have been right from the beginning. 
Satisfactory service in the hands of 27,000 
owners proves this. 


Here, then, are the principal additions 
and improvements on Chalmers 1913 cars: 


Easier Riding Qualities 


Luxurious comfort is built into every detail 
of Chalmers cars. The Turkish cushions, 11 
inches thick, are soft as a down pillow. They 
are the highest grade automobile cushions 
made. 


The uphoistery is of the luxurious overstuffed 
type. All seats are wide, filled with high grade 
hair and covered with heavy, soft, pebble-grained 
leather. A Chalmers car*gives you the same 
restful comfort as a big armchair. 


The long wheel base minimizes road shocks. 
Big wheels and tires, and long elastic springs 
make all roads smooth. You can ride all day in 
a Chalmers without fatigue. 


More Conveniences for Operator 


Electric Lighting, the last touch of luxury, 
is regular equipment for 1913 on the “Thirty- 
Six” and the “Six.”” The Gray & Davis system 
which we use is featured on some of the high- 
est priced cars; we believe it is the best light- 
ing systern built. 


Just touch a switch on the dash and you can 
light at will head, tail, and side lights. No 
hunting for matches or gas tank key. No get- 
ting out of car in dust or mud. 


And no more cranking. The Chalmers air 
pressure starter made 1912 a self-starter year. 
A season’s use has proved this the simplest 
and most efficient starting device yet designed. 
You simply press a foot button on the dash and 
compressed air, released from a tank beneath 
the car, turns the motor over until it starts on 
its own power. Nodanger. No strain on motor. 


Continental demountable rims reduce tire 
trouble to the minimum. Occasional punctures 
you may have are no longer a serious incon- 
venience. With demountable rims you can 
change tires in a few minutes. 








On the new style Chalmers dash is carried 
every control and indicator—ignition switch, 
self-starter button, electric light switch, speed- 
ometer, gasoline pressure pump, carburetor 
adjustment, air gauge, oil sight feed, priming 
lever, horn bulb—all easy to see and easy to 
reach. 


Added Beauty 


Chalmers cars have always been known for 
their “looks.”” For 1913, they are even more 
beautiful than in the past. Flush-sided metal 
bodies have the graceful bell-shaped back. 
Dash is of one piece with body. Top of hood 
and sides of body form one line from radiator 
to rear seat. 


Handsome nickel trimmings will be regular 
equipment. Leather lining throughout the body 
and on the dash leaves nothing to scratch or 
mar. Twenty-one coats of paint and varnish 
give a finish that cannot be surpassed. 


We have perfected Chalmers cars along these 
lines, we believe, to a greater extent than any- 
one else, because for the last ten months we 
have directed all our efforts to making our cars 
even more comfortable, more convenient and 
more beautiful than ever before. 


The Chalmers “Six,” $2400 
—A Maximum Car 


Quantity production and increased manufac- 
turing facilities make possible this unprecedent- 
ed price of $2400. Here is a tried and proved 
six-cylinder car of the finest quality—of Chal- 
mers quality—the first thoroughly high-grade 
six-cylinder car at a moderate price. 


We are proud of this car. No automobile 
can give you more service, more enjoyment, 
more satisfaction and pride of ownership than 
the Chalmers “Six.”’ 


In addition to the big features of Comfort, 
Convenience and Beauty listed above, please 
note the following : 


Power Enough For Anyone 


The “Six” motor is a giant of power. 
Though rated at 54 h.p., it actually develops 
60 to 70 h. p. The long stroke motor—4%" bore 
x 54% stroke—gives it a strong “pull” in sand 
or mud or on the steepest hill. It can be throt- 
tled down to a walking pace on high gear. It 
picks up instantly. An ideal motor for every 
requirement—mile-a-minute speed, slow run- 
ning in city traffic, hill climbing, or dogged 
ploughing through sand or mud. 
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The Utmost Flexibility 


Chalmers four-forward speed t 
sion provides a gear for every requirement 
enables you always to select the gear that 
carry your car through any kind of going 
quickest time and with the least strain. 


Big wheels and tires.—36”" x 4%4"—4 
easy riding and cut down tire trouble ani 
pense. 


Control levers inside the body; pedals for clutd 
brake conveniently located; improved accelerator 
does not tire the foot; gasoline shut-off valve im 
tonneau; exceptional oiling facilities; controls @ 
within easy reach—make the “Six” a delightfl@ 
drive: 


You Feel Safe in Your Chalmen 


The most careful attention has been given 0 
mers engineers to the factors of safety. 
unusually sturdy. Axles are built in our own 
the highest grade steels. Double drop frames ar 
and of finest heat treated steel. Brakes are extra my 
proportion to the weight. Steering gear is of 1 
mers design, with extra heavy drop forged conn 
none stronger or easier to operate. 















Even to the smallest details, the “Six” is a™ 
car. Door locks are concealed and equally 
from inside and outside. Bodies are thoroughly 
lated. All parts of the car are unusually accessible 


The “Thirty-Six,” $1950— 
With Fine New Feat 


Striking improvements and added 
make the 1913 “Thirty-Six” more thal 
an ideal all-around motor car. It has pe 
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abundance, speed, hill-climbing ability an@™gsponsib) 
ged endurance to meet the utmost dem it year 

First offered to buyers last year, this Gi yong 
proved the most popular ever sold at the P@emountai 
Many refinements and improvements fof b adju 
give even greater smoothness, quietness, ng ci 
fort and convenience. For style and good a 8, 





it is not surpassed. 
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miisiners Cars for 1913 


Jewelled Magnetic Speedometer 
oved 4-Forward Speed Transmission 
Big Wheels and Tires 
§ Dual Ignition System 
Carburetor Dash Adjustment 
lar Rain Vision Windshield 























The wheel base of the 1913 “Thirty-Six” 
has been increased to 118 inches, which still 
further improves its easy riding qualities. 


Luxurious Turkish cushions, 11-inch up- 
holstery (the same quality as used on some 
$5000 cars), tilted seats, all give the greatest 
possible riding ease. Seats are exceptionally 
oomy. 

Big 36" x 4" tires carry the car smoothly 
bver the roughest roads. The “ Thirty-Six” is 
bver-tired, which means less tire expense. 
Springs are unusually flexible. 


Electric Lights on These Cars 


Full electric lighting by the Gray & Davis system is 
furnished on the “ Thirty-Six.” 
Chalmers self-starter, simplified and improved, is 
umished on the “ Thirty-Six " of course. 
A reliable Speedometer, a jewelled, magnetic instru- 
hent, is regular equipment. 
1913 bodies are grea:ly improved in design and finish. 
gfe *Y have the integral cowled dash, on which are carried 
wee trols, Everything for the handling of the car is 
thin easy reach. 
Note the wide doors, smooth straight sides, rounded 
Staceful cowled dash, elegant appointments. 
The “Thirty-Six ” has even more graceful lines than 
st year, The painting is of the highest quality. 













Mechanically Correct 


This car will do your work with power to 
pare. The splendid long stroke motor—4;”’ 
54°—has wonderful pulling qualities. Quiet 
#¢ smooth running at all speeds. 


The four-forward speed transmission is one 
distinctive Chalmers features largely re- 

Ponsible for the success of the “Thirty-Six” 

st year, 

Other Chalmers features which made this car such a 

ves, Success are retained—such as dual ignition, 

te Tims (five), genuine honeycomb radiator, 

_ adjustment for carburetor, large brakes, frame and 

Ng connections of extra weight and strength. 

a 1913 Chalmers “Thirty-Six” offers you every 
uxury—at a medium price. 


mpany, Detroit 


n 





Touring Car, 5-passenger, $1950 


The New Chalmers “30”— 
Self-Starting, $1600 


With improved motor, Chalmers self-starter, 
34’’x4” tires, demountable rims, larger brakes, 
beautiful, new flush-sided body, the 1913 “30” 
at $1600 is a greater value than ever before. 

The price includes also gas lamps and oil 
lamps, Prest-O-Lite tank, dual ignition, full 
tool equipment. 

For the man who wants a light, fast, low 
priced, but classy car, the 1913 “30” is the best 
buy ever offered. 

The Chalmers “30” has for five seasons set 
the standard of values among ‘medium priced 
cars of this power. It has won more endurance 
contests, broken more records, been victor in 
more races than any other car of its size and 
power. And it has a wonderful record of steady 
service and satisfaction in the hands of owners 
everywhere. 

Two body types are offered: 5-passenger 
touring car, $1606; 4-passenger torpedo, $1600. 


Fixed Chalmers Policy— 
Quality Cars at Medium Prices 


For 1913 we are adhering to our established 
policy of always giving the greatest possible 
value for the price. We have incorporated in 
our new model, at medium prices, all of the 
features of higher priced cars and many features 
not found on other cars of any price. 

Chalmers cars have always been known as 
quality cars. We have never built a “ cheap” 
car, but always high quality cars at medium 
prices. Big production has enabled us to build 
such cars at lower cost than could anyone 
without our volume. We have never tried to 
secure big volume, however, at the expense of 
quality or advanced features. Yet each year the 
extraordinary values in our cars have brought 
a steady natural increase. 


1912 Our Record Year 


This past year, 1912, was the best year we 
ever had. It set a new Chalmers record. Our 
business showed an increase of 43% over the 
season of 1911. 

We believe that our business will further 
increase as people appreciate quality at medium 
price instead of quality at high prices or mere 
quantity at low prices. 

We believe the more automobiles come into 
use, the greater will be the conviction that it 
doesn’t pay to try to save $300 to $500 on the 
original price, and buy something merely be- 
cause it is offered at a low price. 


“Thirty-Six” $1950 


Torpedo, 4-passenger, $1950 
Touring Car, 7-passenger, $2150 Roadster, 2-passenger, $1950 
Prices include full equipment. 


Limousine, 7-passenger, $3250 
Coupé, 4-passenger, . 2250 


Medium priced cars of quality—not only 
ours, but other good medium priced cars— 
offer the best values for the money in the long 
run, and you don’t have to run them very long 
to find it out. 


Built in Our Own Shops 


Chalmers cars are built by Chalmers work- 
men in Chalmers shops under Chalmers inspec- 
tion. We build our motors, transmissions, 
axles, self-starter, steering gear, and other im- 
portant parts. We cut our own gears; heat- 
treat our steels. We even have our own 
foundry. 


No automobile manufacturer builds in his own plant 
more of the parts of his car than we do. No motor car 
factory is more completely equipped with new machinery. 


Experts tell us no car is built with greater care or more 
skillful workmanship than the Chalmers; none is sub- 
jected to more careful and painstaking inspection. 


Backed by Sound Guarantee 


Chalmers cars are built and guaranteed by a company 
of the soundest financial standing. We have a plant 
covering 30 acres of ground and have $6,000,000 invested 
in our business. We have made this great investment 
because we expect to be in this business permanently, 
and we are convinced that permanent business can only 
be built up where a manufacturer makes his own parts. 


Making our own parts means greater accuracy in our 
cars and greater value for you. The saving we make by 
eliminating parts-makers’ profits, goes into added quality. 


We have prepared a book about the Chalmers factory. 
It tells, in an unusuallv interesting way, how Chalmers 
cars are made. Write for it on the coupon attached. 


Order Now For Early Delivery 


Now is the time to order so that you can get the use 
of your car during the best motoring season. 


So see these cars at our dealers’ showrooms. If you 
look them over carefully, we are sure the cars will more 
than bear out our every claim. Again we say, compare 
them with other cars—point by point—price by price— 
value by value. Your verdict is sure to be favorable. 


And don’t forget to send the coupon for the booklet 
“Story of the Chalmers Car,” and our new catalog. You 
will find this book about the making of an automobile 
both entertaining and worth while, no matter what car 
you decide to buy. Just mail the coupon today. 





Please send “Story of the Chalmers Car” and complete 
information regarding the Chalmers 1913 cars. 
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Track Laying by Machinery 


» pre modern track laying machine 
should not be confused with track lay 
iz tools, as this machine } not a tool 
ut a ai machine that actually lays 
F as dicated in the accompanying 

photog The machine moves steadily 
fi ird ‘ e track it lays at a rate 
) a iW e to forty feet per minute 

\t the rear of the track laying machine 
i ided with ties and rails. The 

cu \ irry the ties are in advance 

of t ( vying the rails. The rails are 

! forward on rollers and are con 
ected temporarily one to the other As 
he rails pass under the cars which carry 

thes the itter are distributed upon 

i i nd spaced apart uniformly 
The chain of ralis thus serves to trans 

port the toward the track laying ma 

chine \ he rai enter the machine 
the ties are picked up by a conveyor and 

rried overhead They are distributed 
u the midbed at the end of a truss that 
reaches far in advance of the main body 





f the track laying machine. The rails in 
e meantime are carried forward and 
deposited upon ties previously laid. The 
russ may be swung to one side or the 
her i to allow for passing around 
‘ ves true aving machine is self 
propelling It iu u train of twe 
five cars of materia more or less de 
woudir ul he grade \ train of 
twelve 7 i carry enough matertal 
ra mile of trac This machine, with 
izhtes ! i uding spikers, can lay 
nd belt ispike a half a mile of track 
er a With «a larger force of men two 
ri fi k may be laid in a single day 


The Wreck of the “Schwaben ”’ 
TER making a 


' , j 


total of 364 flights 


overed 28,000 miles and 





irried G1M5 passengers, the Schwaben 
the f f the huge Zeppelin airships to 
mai ke exulat ssenger trips, came to 
eriei 1 ; e 28th while anchored out 
ide of th ) ete shed at Dusseldorf 
» heavy vind So much did the air 
ip beb about in the maelstrom that 
Capt. Duerr decided to go aloft and ride 
ou the wule He was just about to cast 
fY the mooring cable it the bow when 
the nose of the ship burst into flame, and 
e and hi jumped for their lives 
tite ime s the entire length of 
he ai iL d she was consumed as 
she swung inchor, the fall to the 
ground reaking her back, as shown in 
photograpl The cause of the catch 
Schwa bet il this 

~ = ft ueht ft * it 

me ime it the bow where 

<l This is belleved ft 

a te ‘ cTiona elect \ sul 

. s ed the gas I | t 
‘ ' ‘ [ . diri . 1is id 
: ~ i 1 t . ‘ | 

, engineers ar 

< ‘ : ed t ca 
. al Ihe irship was ii 

~ if s) me She had ud for t 
~ ft. struct d 

+ ¥ eX ik os ‘ cau v = 

x I = Zee Hans 

" s fr 4 ~ hour 
‘ ew ‘ “ “ ii 
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An Earth-driven Clock 

| \ ‘ linary clocks provided wit! 
veights a sm us he « kK mechan 
irive end I the clock 

¥ ; , was - tie erati 
od : pendulum drives the 

ah The pendulum eceives ifs energy 

‘ mun clectro ignet supplied with cut 
¢ from an earth battery Because the 

h rrenis ar pt to vary consider 

} sre" aut switch mechan 
< ided to check endulum 
bei - gs ft far Thus, a constar 
implitude of vescillation is maintained 
The pendulum is provided with a bob, cor 
tine of a coi f insulated copper wire, 
inciosed i is case underneath 
hich there is imilar bob for making 



































A coal-milling machine. 
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The tangled wreckage of the Zeppelin dirigible ‘‘ Schwaben.’’ 
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The contact gear 

















The exciting coil 


Clock driven by earth currents. 


idjustment 
ob coil 


pendulum 


The 


ef car 


where 


they connect to two springs on which the 
rod is suspended, and then make connec 


A 


tion 


with 


the 


earth 


battery. 





per- 


manent steel magnet is mounted on the 
clock case, adjacent to the bob coil. The 
poles of the magnet enter tubular opep- 


ings at each end of the coil. 
the 


Hence, when 


current flows through magnet, there 


is either an attraction or a repulsion, ae- 
cording to the direction in which the cur- 
rent passes around the coil. 

The direction of flow is alternated by 
a contact gear, which is attached to the 
rod. It a small 


pendulum consists of 


carrier mounted on two wheels that run 
j}over a track, secured to the clock cage, 
|The wheels run over contacts placed in 
| the battery circuit. The carrier is set ip 





motion by two adjustable contact rods on 


the pendulum, which push it forward or 


backward, depending upon the travel of 
the pendulum at the time. Thus alter- 
| : 

nate impulses are produced in the coil, 


which serve to keep the pendulum in mo- 


tion. To oppose an abnormal swing, the 


contact pieces are arranged in three 


| parts, so that if the pendulum moves the 


learriage too far, its wheels make con- 
tact with the third members of the con- 
tact group and this reverses the current, 
Recently Prof. Silvanus P. Thompson sub- 
jected the clock to a number of tests. In 
his report he states that if he purposely 
gave the pendulum a large impulse so 
that it swung too far, the automatic ac- 
tion of the contact device became evident 
at once, and after a few swings, the pen- 


dulum returned to its normal swing. 


A Machine That Enables Coal to 
Be Pumped 


© industry is more prolific of disas- 


N 
} 
4 ter, 


coal mining, and no other industry of this 


both distressful and costly, than 


country, owing to the crude methods em- 


ployed, imposes such hardships upon the 





workman immediately e: ged in taking 
coal from the vein. To alleviate these 
dangerous conditions J. H. Hoadley and 


W. H 


mining coal by 


Knight have developed a system of 


machinery. 


Primarily designed to cut the whole 
seam of coal into a granular state suit- 
able for coking, this coal-milling machine 
may modify the art not only of mining 


coal, but of transperting and consuming 
it. It is well known that granular or pow- 
dered the of 


be pumped through pipes at 


with aid water, can 


coal, 


far less cost 


than it can be transported by rail It is 
also certain that powdered coal, when 
blown into a furnace with an air blast, 


burns with much more economy than does 


lump coal when burned on the grate. 


There are, however, 100,000,000 tons of 
coal coked each year in this country, and 
|it is with especial reference to this kind 


of coal that the inventors have directed 





The milling machine not only cuts the 
coal from floor to roof into a finely pow- 
dered state, but pumps it, mixed with 
water of the mine, to a distant coal wash- 
er or to coal bins adjacent to the coke 
ovens. It necessarily does away with the 


use of explosives, and with the coal dust. 


The system is a peculiarly safe one to use 


in gaseous mines on this account 
The machine itself is automatic, ad- 
incing by a simple hydraulic feed me 
chanism which propels it along the floor 
into the face of the seam, the rotary cut- 


ters on the armature shaft of the induec- 
tion motor cutting the coal very much 
as a circular saw cuts wood The motor 


is given, in addition to its forward move- 
sidewise swinging motion through 
that the 
partings are, of course, 


ment, 2 
a limited angle so width 
Any 


the 


proper 


may be cut 


comminuted at same time as the coal, 


and are afterward in the 


separated 
washing process. A fire engine hose lead- 
ing from some source of water under pres- 
powerful stream of water 
the face of the coal 
while it is being cut, thus eliminating all 
The wa- 


sure enables a 
to be thrown against 
dust and keeping the tools cold. 
off the 
to the nearest sump, whence it is pumped 
The machine, 


ter carries comminuted product 


to any desired destination. 


owing to its power of advancing directly 


into the coal, will cut a slope, an 


entry, 


a room, or work along the wall. 
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The Trade-mark as a Business Asset | 


By W. E. Woodward 

Copyright, 1912, by Munn & Co. 
HE average business man has only the 
[ vaguest notion of the value of a trade- 
mark. 
often the connecting link between the pro- 
ducer and the ultimate consumer; that it is 
a symbol of good will, a tangible asset with 
that it 
be chosen and applied not in a haphazard 


a determinable money value; must 
way but with a due regard for its psychologi- 
cal effect the 
realize the importance of 
the statutory 
him a property right in a trade-mark com- 
parable with the that 
inventor acquires by taking out a patent. 


does he 
complying with 
which 


public. Nor 


upon 


requirements secure to 


property right an 


The following is the sixth of a series of |for the Saturday Evening Post, and will | but registration was refused. The law is 
5 ’ | be found printed on the editorial page of | mandatory, and is not affected by agree- 


articles, written by a man who is at once 
a trade-mark, an advertising, and a busi- 
ness expert, a man who has a first hand 
knowledge of the 
of the correct methods of trade-mark exploita- 
tion. The 
published wn book form, will include dis- 
English, of 


inalyses of the 


value of trade-marks and 


series, which will be eventually | 


cussions, written wn business 
the Federal trade-mark law, 
requirements for registration, the elements of 
a good trade-mark, and trade-mark pro- 


tection. —Ep1ToR.] 


Analysis of the Requirements for 
Registration. —VI. 

(Continued from page 121, August lth, 1912.) 
The U 
pany was refused registration for a trade- 
mark consisting of the letters “‘U. S.” 
with a background of a shield similar to | 
that of the conventional United States | 
shield. The coat of arms for the United | 
States is not registrable as a trade-mark | 
It has | 
connection 
(American 





.S. Sanitary Manufacturing Com- 


even under the ten years’ clause. 
been held that that 
is opposed to public policy. 


its use in 


Glue Company, ex parte, 120 Offcial | 
Gazette, 324. The registration of the | 
coat of arms of the State of Maryland | 


was refused registration, application hav- | 
ing been made under the ten-years’ clause. 
In another case, registration of a simula-| 
tion of the shield of the United States, 
with alternate red and white stripes, was 
refused registration. 

It would seem at first consideration that 
if the object of using a trade-mark is to 
indicate the origin of a commodity, the 
most effective marks would be simply the 
maker's name—‘‘James Brown” for goods! 
made by “William 
Jones” for goods made by William Jones. 
This logic would be indisputable if there | 


James Brown, and 


was a different family name for every | 
individual. But names are limited in| 
number—-there are eleven pages of Smiths 


New 
man 
right to use 
name may 
stamped in 
ties of 


York 


natural 


-and 
inalienable 


in the 
every 


city directory 
and 
But a personal 
printed, or 
such a way that the peculiari- 
printing, or design, 
may dominate the name and be the most 
conspicuous the combination. 
The trade-mark act provides that “no 
mark (shall be registered 
merely in the an individual, 
firm, corporation, or association, not writ- 


has a 
his own name. 
written, or 


be 
writing, or 


feature of 


which consists 
name of 


ten, impressed or woven in some particular 


or distinctive manner, or in association 
with a portrait of the individual.” In 
this clause the framers of the act have 


put a logical restriction 
on the injudicious use of personal names 
as trade-marks and the endless litigation | 
that has always resulted from this prac-| 
thee. 


endeavored to 


The names of historical personages (not 
living) may be registered as trade-marks, 
but the name of a living person cannot 
be used without his consent. The phrase | 
“Gibson Girl,” as a mark for shoes, was 
refused registration, as the word “Gibson” | 
obviously referred to Charles Dana Gib- 
son, a living artist. In case of the regis- 
tration of the names of individuals, firms | 
or corporations, the restriction of the law | 
that the name must be shown in some| 
“particular or distinctive manner” has | 
been interpreted to mean a presentation 


of the name in such a form that the pecu- | cigars, was refused registration. 


He does not realize that it is very | 


liarities of lettering, or writing, or of an 
accompanying device are so pronounced 
that they dominate the name and throw 
it into a position of secondary importance. 
The meaning of this clause is best shown 
by means of examples of proper names, 
registered and used as trade-marks. 


Many portraits of living persons are/the number of colors is limited, and it 


used as trade-marks, notable among them 


being the face of W. L. Douglas, shoe | exclusive use of a color to any individual. 
| 


manufacturer, and the portrait of Thomas 
A. Edison, used in connection with his 


tacsimile signature, as a trade-mark for | mark. 


Edison phonographs. Among historical 
characters, the picture and signature of 
Robert Burns, the poet, are combined in 
a trade-mark for cigars; the face of Ben- 





| be accomplished. 


jamin Franklin is used as a trade-mark 


each issue; Bismarck is a name for col- 
lars; Napoleon is used in connection with 
a brand of flour, and ‘‘Bob”’ Ingersoll is 
the trade-mark of a cigar. 


It is a definite principle of the common | 


law that fraud vitiates any transaction 
that it touches. A trade-mark that is 
deceptive and misleading cannot be pro- 
tected, no matter if its registration should 
“Knights of Labor’ 
was refused registration as a trade-mark 
for whiskey as the evident intent of the 
mark was to mislead purchasers into a 
belief that the whiskey was produced by 
the Knights of Labor, a labor organiza- 
tion. A similar case is exhibited in the 
attempt to register the name ‘‘Masonic”’ 
as a mark for cigars. Registration was 
refused. The name ‘“‘Malt Myrrh” was 
refused registration as trade-mark for malt 


|moral matter is refused registration. A | 


| 
| 
| words “‘Roosevelt Rose’’ were rejected on 
|application for registration, the rejection 


being partly because “Rose” had been 


| registered on a previous application, and | 


partly because Roosevelt is a living per- 
son. 
| A trade-mark cannot be a color, because 


would be manifestly unfair to give the 


The use of the flag or coat of arms of 
any foreign power is prohibited as a trade- 
This restriction holds even when 
the foreign power agrees to the use of its 
insignia. The Russian Government con- 
sented to the use of its coat of arms as 
|a trade-mark in the case of an applicant 


Singer Manufacturing Company (41 Ohio 
Stat.): 

“A patentee or his assignee, by incorporating 
into his trade-mark the distinctive name by 
which a patented machine has known 
to the public during the existence of the patent, 
cannot, after the expiration of the patent 
away from the public the right of 
name. The trade-mark cannot he 
for extending the monoply, 
name from becoming, with 
property of the public.” 


The Singer case is typical of cases of 
this character. In the case of Dover 
Stamping Company v. Fellows (163 Mags. 
191, 194, 196) the court said: 

“When one who has a patented article gives 


to it and puts upon it a name, and calls it by 
that name and no other, and it becomes known 


becomes 


take 
using such 
made a guise 
the 
the 


or preventing 
the patent 





| before the United States Patent Office, 


ment. 

Any design or picture which has been 
adopted by a fraternal society as its 
emblem is not registrable as a trade-mark. | 
For obvious reasons, scandalous or im-| 
trade-mark cannot be a shape, or a pack- 
age, or a container. A trade-mark cannot 
be the article of merchandise itself, for 


| controlling 


to the trade and to the public exclusively by 
the name so given to it by the patentee or person 
the patent, then certainly it may 
be said that, as a general rule, the right to the 
exclusive use of the name ceases with fhe termi- 
nation of the exclusive right to make and sell 
the thing.” 
(To be continued.) 


Notes for Inventors 
A New Patent Office Publication.— The 
United States Patent Office has issued a 
volume of nearly 500 pages, being a sup- 





the “‘mark’’ must necessarily be different | 
from the thing marked. 


Proposed Amendment to the Trade-mark 
Law. 


An amendment to the Act of 1905 : 


before Congress. This amendment, which 
will, in all probability, a law, 
denies the right of anyone to register as 
a trade-mark any mark which consists 


become 


|of “any name, distinguishing mark, charac- 


liquors when it was shown that the liquors | 


did not contain myrrh. The name “Old 
Country Soap,” used in connection with 
soap in such a way as to lead purchasers 
to believe that the soap was manufactured 
in Europe, was held by the court in the 
case of Wrisley v. 
to be deceptive, and protection against 
infringement was refused. 

A false representation on a trade-mark 
to the effect that the article is patented, 
when it is not, is sufficient to vitiate the 
trade-mark. A _ trade-mark registration 
does not protect when it is used on an 
article different in character, or composi- 
tion, or origin, from that for which it was 
This principle is very import- 
cannot he 


registered. 


ant. A manufacturer do as 


Iowa Soap Company, | 


|other organizations. 


pleases with his trade-mark without regard | 


to the rights of the pubiic. 
for which it was registered is changed 
essentially in composition, or in purpose, 
the trade-mark be of value. 
Trade-marks under the United States law 
are always specific and associated with a 
certain definite article, and not with the 
proprietor’s general business. In Great 
Britain and Canada there are general 
trade-marks, which the manufacturer may 
use on any article he makes, no matter 
to what diverse these articles 
belong. 

A trade-mark which is technically a 
valid mark, will be refused registration 
if, in the opinion of the Patent Office, its 


ceases to 


classes 


registration would be opposed to public 
A few examples will show what 
mean. The phrase “Ask the Revenue 
Officer’’ was rejected as a mark for whiskey. 
The Patent Office held that this mark, 
appearing on bottles or barrels, would 
lead the public to believe that the con- 
tents had the endorsement of officers of 
the government. For similar reason the 
word “Government” was refused registra- 
tion as a mark for loose-leaf binders. 
The name of a living ex-President cannot 
be registered without his written consent 
(as in the case of any other living person), 
and the name of an ex-President not liv- 
ing cannot be registered at all. The use 
of the name of an ex-President as a trade- 
mark is not considered consonant with 


policy. 
we 


\the high dignity of the presidential office. 


Several applications have been made with- 
in the last few years for registration of 
the names or portraits of ex-Presidents. 
The signature and portrait of Thomas 
Jefferson, combined in a trade-mark for 


If the article | 


The 


ter, emblem, colors, flag or banner, adopted | 
by any institution, organization, club or | 
society which was incorporated in any 
State in the United States prior to the 
date of the adoption and use by the 
applicant.’"” This proposed addition to 
the law is the result of an attempt of 
certain manufacturers to capitalize the 
prestige of various well-known clubs and 
A ease in point was 
a recent attempt to register the initials 
“VY. M. C. A.” as a trade-mark. Another 
flagrant was the adoption of the 
emblem of the New York Athletie Club- 
a winged foot—-as a trade-mark by a 
manufacturer of men’s clothing. On for-| 
mal protest by the New York Athletic 
Club, the registration of this mark was 
held up. 


The Trade-mark Status of Patented 
Articles. 


A patent may be defined as an exclusive 
monopoly in the manufacture and sale of | 
a new and useful invention granted by | 
law for a term of years to the inventor. 
As an offset to this monopoly, granted to 
the inventor as his reward from the public, 
the inventor’s exclusive right 
the expiration of the patent, and any one 
may manufacture and sell the invention. 

It would be manifestly unfair to the 
public if the owner of the patent could, 
at its expiration, still retain the exclusive 
right to the name and trade-mark 
under which the invention has been sold. 
If this were permitted, the effect would | 
be a partial continuance of the monopoly. 
The name and trade-mark belong to the 
article—not to the individual—and the 
right to use them gees with the right 
to manufacture the article. 

The Singer Manufacturing Company, 
when the patents on its sewing machine | 
were about to expire, adopted as a trade- 
mark the word “Singer” blended with a} 
device. The effect of this action, if the 
validity of the trade-mark had been sus- 
tained, would have been to perpetuate | 
the right to the exclusive use of the word 
“Singer” as applied to sewing machines. 
In this event, at the expiration of the 
patents, any person would have the right 
to manufacture Singer machines, but only 
the Singer Manufacturing Company would 
have had the use of the name “Singer.” 
It was held by the courts that the right 
to use the name “Singer,”’ as applied to 
machines of this particular design, became 
public property when the patents expired. 
The court said, in the case of Brill v. 


case 





ceases at 


use 





| tuted to determine 


plement to the manual of classification 


| and termed “Definitions of Revised Classes 


and Subclasses of Subjects of Inventions."’ 
The purpose of the publication is to ex- 
plain what is comprehended within the 
title of the subclasses established by the 
Patent Office and it will prove a valuable 
aid to the practitioners before the Patent 
Office. 

An Anti-skid Improvement.— Rikichy Hi- 
meno of New York city, has patented, No 
1,030,238, an anti-skid device which in- 
cludes two side chains to extend alongside 
the wheel tire and cross chains connecting 
the side chains at intervals. One of the 
side chains is separable at a point inter- 
mediate its length to divide it into two 
sections and means are provided for con- 
necting and disconnecting its intermediaté 
separated ends, the ends of both side chains 
being provided with means for connecting 
the same. 

Another Peter Cooper Hewitt Lamp.- 
Peter Cooper Hewitt has secured another 
patent, No. 1,030,178, for a mereury vapor 
lamp in which is provided a highly ex- 
hausted chamber in the shape of an in- 
verted U, which has a main light giving 
portion of uniform diameter and is ex- 
panded at each end into enlargements 
which are partly filled with mercury econ- 
stituting electrodes. A condensing cham- 
ber is centrally located along the tubular 
portion to regulate the vapor pressure 
within the container. 


Legal Notes 

Public Use Proceedings. Public tse 
proceedings are initiated upon the petition 
of some person or persons believing they 
are in possession of evidence showing that 
the invention forming a part of the 
ject-matter or the entire subject-matter 
of an application for patent filed by an 
other, was in public use or on sale mors 
than two years prior to the filing of the 
This question of 


material 


sub- 


application for patent 
public use is the only 
volved and in a recent ex parte 
Wenzelmann and Overholt, Mr. Billings, . 
the first assistant commissioner, has held 
that a public use proceeding is not 
when the 


one f- 


case of 


insti- 
party filing 
the petition made the invention or whether 
he ever made it and that the sole question 
to be determined is whether the invention 
was in public use more than two years 
before the applicant filed bis application 
A Copyright Treaty Between the United 
States and Hungary.-The pirating of a 
play from the Hungarian and produced 
with much success in this country is 
to be at the bottom of a copyright treaty 
recently concluded between the United 
States and Hungary. The 
Americans the right to secure 
artistic, dramatic, musical 
graphic copyrights in Hungary 
same terms accorded to native Hungarians. 
In return, full copyright privileges are 
extended by the United States. 


‘aud 


treaty gives 
literary 
and photo- 


on the 
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PATENT ATTORNEYS 


PATEN TS 


nut of the tung tree, 
greater than that of linseed oil. 


Some Plastic Agglutinants 
— word “plastic” 


of bending, yielding, 
pressure 


expresses the qual- 
or flowing 
under condition 


of fluidity, although it may be something 


ity 


Plasticity is 


a 
eral stages; 


invention which you wish to 





you have an of comparatively simple structure, unite to 

fh you can write fully and freely to Munn| more. Many metals are plastic; the flow le we » hells saihiieie ahiliisiteans 
* + | I motecules 0 lore CO 7ex § Cc e. 
@& Co. for advice in regard to the best way of of glaciers is due to the plasticity or | orm . F 
r ) vr leas « a che ° 
obtaining protection Please send sketches or a fluidity of the component ice : the earth 
model of your invention and a description of twelf f rt ; | easionally used, though their use is mainly | 
ote itsell, in fact ows or moves under press- 7 2 
the device, explaining its operation , Pre | that of simple adhesives. They are too | 
ure Fibrous substances are not plastic, : } 

All mmunications are strictly confidential brittle and too 
Our . bea j of | that is, they do not flow under pressure. . 

ir vaut practice, extending over a period of | : efficient as agglutinants. 
more than sixty years, enables us in many cases | Plasticity may be of a permanent character 

j ; often used. 

to advise in regard to patentability without any as in the case of asphalts and bitumens, . " i} ° liti Th 

mense to the cl > acquires better adhesive qualities. nese 
cnpense t the client Our Hand Book on Patents lead and ice. or it may he only temporary sane | Ss *: eh 1 
sent free om request This explains our th tl | i } tt . have no hardening qualities. 

: ~ . el AS s ‘n850 { , se 

methods, terms, ete. in regard to PATENTS as} ae CASS WIERD DOGS DAVINE SlvunEg - - 
FRADE MARKS. FOREIGN PATENTS. etc. | qualities, as plaster of Paris, caoutchouc Animal! Agglutinants. 
All patents secured through us are described and sulphur, phenol and formaldehyde, or Glue or gelatine, easein and albumen are 
without cost to the patentee in the SCIENTIFIC | clay before and after burning. In many | the animal agglutinants. These can all be 


AMERICAN instances the plastic agent is used with a/| hardened, i. e., rendered insoluble by treat- 

T ; filler of some inert material. That is, our| ment with various agents. Tannie acid is | 
MUNN & COMPANY °"" | 2 Pye 

plastic body is not only made to take some | the oldest and best known for glue. It 

361 BROADWAY NEW YORK | desired shape but it has to carry particles | converts the soluble glue of the hide into an 





Branch Office, €25 F Street, Washington, D. C.| of some other material with it. Thus, a| insoluble tannate which can only be broken 
concrete block is a mass of gravel and sand | up by prolonged treatment with alkali. 
Classified Advertisements held together by the cement; a piece of | Formaldehyde is another. Chromic acid, 
linoleum is a mass of cork dust held to-|or compounds containing it, is another. 


Advertising in this column is 75 cents a line. No tther by a set I ° , siete . heen < bolts we ‘ ry 
jess than four nor more than 12 lines accepted. Count gether by a ss inde r of linseed oil and | These adhe vee ge nerally form the vehi 
seven words to the line. All orders must be accom-| sulphur or oxygen. The plastic substance | cles of the various sizes for paper, cloth, 
panied by « remittance : : 

. must then have also agglutinating quali-| yarn and kalsomine. 
AESETES WANTED ties, i. e., it must adhere to the particles of | here that the binders we have been dis-| 





FREE SAMPLE goes with the first letter. Some-| whatever materials may be put with it. | cussing are. nearly all to be found used as'| 
thing new Every firm wants it Orders from $1.00 Tt k } | ‘ “Fits “ A 
to $100.00. Nice pleasant business. Big demand This opens up a large subject. If the | vehicles for pigments. A paint is more 
, “re ‘or free si e c . : . : ’ ae? : 
etree? rite. eo ee Metallic Mig filler is of dense material like sand, say, the | nearly liquid than the so-called plastic 
\GENTS—One cent invested in a Postal Cara | binder will hold such particles by mere sur- | compositions hitherto discussed, but it 


will bring you ® $35 to $60 a week proposition. For | fase adhesion. If the filler be porous, the 


further particulars communicate with American : ‘ 
Aluminum Oo., Div. 1029. Lemont, Ill particles become saturated with the binder | matter pigment, suspended in and held 
AGENTS—New Fiber Home Broom; costs same » spi > 2 > shy : aan , ¢ _ . . . 
as good broom; outlasts four Sold only by and may be said to be an hored there by >|In place by a suitable menstruum. The 
oo Guaranteed Hilker Mop Co., 1210) like particles of cork in linoleum or cellu-| menstruum becomes hard through the 
sranda venue cago " " r a 
naeeaiadiiidis ena commen lose fiber in heavily sized paper. In the | evaporation of a solvent, and through the 
J Ss “YCLES : : » ° 
A A first instance, the binder merely fills the! resinification of the vehicle. Plastic and 


AUTOMOBILES. $50.00 up: Motorcycles, $20.00 


voids between the particles of filler. In 


up; guaranteed for one year, shipped freight prepaid eoating compositions are essentially the 
Largest list and lowest prices in the world King, . ° . : - sd 
Automobile Broker, Dept, 8. A., 215 West 125th | the second, the filler floats, as it were, in a| same and are in fact often interchangeable. 
Street, New York City | : : . 
saturating menstruum. If the first is of a . P 
; : Cellulose Fiber in the Arts. 
INSTRUCTION kind that shrinks on setting or drying, it can 


LEARN JEWELERS’ ENGRAVING. Taught The most universal product 
gue ly by mai i Beginners learn better engraving 


from us in six months than in years of rigid appren- 


not pull the particles completely together, 


. . ; ; a, se it rr. 
and must either put itself under molecular | “" '§ © llulose fiber 





ticeship. Catalog free. | Engraving School, Depart- stzain or it must leave voids or openings in from the gums, resins and pectoses with | 
vem SALZ ‘on mass. Im the second instance. if the|* hich it is arranged in the structure of the | 

FOR SALE. “Maximotor” Aeroplane Motor, | agglutinant is one that shrinks, the whole plant we get, of course, pure cellulose, and | 
gg it: pg TS gt mass is merely pulled closer together or if this mass of fiber be beaten, matted or 
weight 300 Ibs., also new radiator and propeller, felted together into a sheet or layer we get 


never been used—just tested, | reduced in size; that is, the object shrinks 


in an extra large, two 


This motor is new 
and was purchased for use 








passenger biplane which was never completed. | 00 drying or setting ; ] 
est offer takes it Guaranteed by the factory Binders With Hydraulic Qualities. or blotting paper. Cellulose fiber is insolu- 
™ jculare, write o alit 317 Erie . 
alg: me eg rs lias Rein teat Peirtase . _|ble in water, but if the fibers be pressed, 
FOR SALE—Envelope se eling and stamping kin 9 . per 3 . of — ev a - MAN erushed, rubbed together in water for a 
machine, patent No. 948,179, or will consider | kinds and uses. one familiar type are : ae a . 
partner to finance building aaa ‘cae hich hs menct long time, hydration of the cellulose can be 
Sealing, Box 773, New York those which have setting or hydraulic | learried to such a degree that the filler 
qualities. The most prominent exponent . | 
PATENTS FOR SALE " ‘ike tenet Oactiend as . lie ot breaks down and becomes a slimy mass | 
PATENT FOR SALE or on royalty, indepena- | ° “8 type 1s Portland cemen l r a | which will dry bone hard. If a sheet of | 
ent fortune if promoted rightly, would consider | cements it has the property of setting, ’| paper be heated in a concentrated solution 
é g ‘ 


real estate, 11“. Green, Suite 805, 105 W. Mon- 


roe Street, Fort Dearborn Building. Chicago, IIl absorbing water, and by means of this | of zine chloride it is gradually dissolved. If 

MISCELLANEOUS | becoming hard and coherent. The water | | this solution be squirted through a fine hole 
_WeoDet AND pth Ss ee wore. |in this instance becomes = part ete Mass | into alcohol a firm thread is produced which 
contract. Waltham Clock Company, Waltham, |®2d helps to form a hydrated silicate °F | may be carbonized to make carbor lamp 


Mossachusetts | perhaps several, the exact nature of which 


is still somewhat in dispute. : pletely gelatinized it becomes, after suit- 
Another common binder is plaster of 


Pe ; able treatment, vuleanized fiber. 
| Paris. This also possesses the property of | sheet be passed through sulphuric acid it 


hydrating. Its uses in the arts are numerous, | 


| filaments. 





INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY 
will find inquiries for certain 
numbered in consecutive order 


You 
classes of articles 
If you manufac- 


7 ss yere > are e l. 
ture these goods write us at once and we will send becomes vo table igh hment 





tne - A. ~ eo + a Ee party desiring the most common being as an ingredient | |tion of cellulose be treated with carbon | 
the information here is no charge for this ser- > 2 » ° . . | 
Vice "in cory ease if is necessary io vise the number {Of Wall-plaster, where it is combined with | | disulfid, a soluble syrupy compound is 
of the inquiry. Where manufacturers do not res-| various agents for controlling or re tarding | 
pond promptly th« nquiry may be repeated. | I id t ‘ t . Mi i itl 

Munn & Co., Inc the rapidity of its setting. Mixed with | .y+¢3— alkali, carbon disulfid and cellulose. 


~| alum it forms the material known as Keen's The 


Inquiry No. 9262 Wanted to buy a glass which F it li tk 
rom its discoverer 16 


ts eco ri f electricity, « the 3 88 cement, » , s vic . ie > i 7) : 

ee ee alum) known as viscose. It is used in sizing pulps 
nquiry No. 926: anted name and address | “4 anc yenerauy aS a carrier or venhicie for 
I ’ N 263 f w , i ma wd ' Pp rs er narder : 1 g ll r I le f 

of manufacturer o yanta'von stretchers with | Another binder is a8 rve ide . 

clamps, which is eapebie of being folded up oan seco a ony ye aR |coating paper and fabries. It is also com- 
Inquiry No. 9264 Wanted the name and ad-| 1en Magnesia is mixed with a solution of | bined with cork, leather, ete., to form plas- 


dress of manufacturers of date pitting machines 
Inquiry No. 926 Wanted the names 

dresses of manufacturers of machinery 

ing picket fences 
Inquiry No. 9266 


| magnesium chloride it forms a compound, 
jan oxychloride, which is quite hard and 
It is a principal ingredient in 


tic masses. It may also be drawn into fine 
threads or filaments. They are somewhat 
used as substitutes for silk but are weaker 


and ad- 
for mak- 


| weg , 
Wanted to buy machinery wears well. 


for fastening wire cloth to wooden frames witt ¢ , «a iti 3 " Ste = - . ‘ 
coneened tacks om = compositions for composite floors— | when wet than other artificially made fila- 
‘ Inquiry ! ye 9a67 w outed addresses of manu-| !2 bathrooms, kitchens and similar {0&8 ments. They are not especially inflam- 
acturers of metal specialties in connection with ; ae . . ss , . - 

plate or window glass tions. It has been proposed as a binder| apie. 


g272 for fuel briquets. 
Linseed Oil and Vegetable Binders. 


| The of 


Wanted names and addresses 
of engravers and mounters of fine quaiity maps 
or plans of large cities. Large order 

Inquiry No. 9273. Wanted to buy 
a parior fountain, working on the 


— If a mass of pure fibrous cellulose be 


treated with a mixture of nitric and sul- 


i lobe fo ° ° ° P 
a 4g phurie acids there results a nitration of the 


Heron system number of binders vegetable 


Inguiry No. 9274. Wanted the name of a man-| origin is legion. Probably the one most | celluloseandformationof nitrocellulose. The 
ufacturer of a machine to make cushion covers ‘ a c jc . ‘ : 
for fruit crates used is linseed oil. If this oil be given a| nitration may be carried toa varying extent, 
Inquiry No. 9275 Wanted name and address 


the N,O; (nitric oxide) radical replacing the 
H in the cellulose, the mass formula of which 
is given as Cy4H,oOeo, to any number, from 
one to twelve. Since NO; represents a 
strong oxidizing radical the higher nitrates 
are very rich in oxygen. They are there- 
fore useful as explosives, gun cotton and 
smokeless powder containing them. The 


sufficient supply of oxygen it oxidizes into 
a resinous body—dries, as painters say. 
This drying can be accelerated by supply- 
| ing it with an oxygen-transferring body—a 
jeatalyzer; lead oxide is the one generally 
The molecules of this will give off 
to the oil and in turn will take 
others from the surrounding air. Linseed 


of manufacturer of stock 
printing presses 

Inquiry Vo. 9274 Wented a household 
venience and pecessity which can be 
profit at » price of from $1.00 to $2.¢ 

Inquiry No. 9277 Wanted a mac 7 
ing dry batteries 

Inquiry No. 9278 w 
aerating crab meat from 

Inquiry No. 9279 
ding ashestos board 

Inquiry No. 9280 


patterns of platen job | 


con- 
retelled ata 


e for pack- 


anted a machine 
the she 


Wanted a machine for shred- 


for sep- used. 
oxygen 


Wanted names and addresses 


SS of machinery for stuffing dolls | oil is the main binder in linoleum, which | lower nitrates, while inflammable, are not 
. bad } . . ° e y . . . 
Inquiry No. 9281. Wanted to buy machinery |COUSists mainly of ground cork held to-| readily explosive. When dissolved in suit- 


for bleaching wainuts and ivory nuts | > ‘dis : Tau : 
: ) ether by oxidized oil. Various mine 
inquiry No. 9282 Wanted name and address | g F » us mineral 


of manufacturer of coin-controlled gasoline-dis- lor vegetable fillers are added and, of course, 
pensing tenke for automobile use | . . 
coloring matter. Other oils have the same 


Inquiry Ne. 0283. Wanted name and address of 
dealers in powdered OCocoe and Kola nuts in bulk. 


able solvents such as acetone and amyl 
acetate, they become the basis of pyroxy- 
line compounds. Celluloid is nitro-cellu- 
lose mixed with camphor. It is not af- 





quality, one, Chinese oil, derived from the 


in a degree even|fected by moisture and 
This phe-| parent if a proper solvent %g used. 
nomenon of hardening is also in part the useful as a varnish, though the objection to 
result of a polymerization—perhaps in sev- | it here is that it does not stick readily to 
that is, the molecules, at first | wood. 


consists essentially of a body of coloring 


of vegeta- 
If we separate fiber 


| approximately pure paper, like filter paper | 


If the sheet of paper be incom- | 


If a| 

| : : 2 . 
| verted into isoprene, which changes readily 
If a solu-| 


| 
formed which separates into its constitu- | from forests is still the main source of sup- 


ply. 
amorphous cellulose thus obtained is | 


— 


a. 
~ 


may be trans- 
It is thus 


| It is used in the manufacture of 
kinds in eombs and ornaments of various 
kinds, in making which it is generally mixed 


Gluten, gum arabic, dextrine, are also oc- with a heavy charge of filler. 


A solution of nitro-cellulose may be spun 
or squirted in the form of a fine filament, 


easily solvent to be very |from a suitable orifice into some medium 
Starch is another | which will dissolve or withdraw the solvent, 
When boiled with alkali it} This produces so-called artificial silk. 


A 
|similar process is employed for making 
artificial horsehair and whalebone. 


Celluloid when deposited from many 
solvents is transparent. In thin sheets it 
is as transparent as glass without the slight 
greenish tinge which most glass, in the 
opinion of experts, imparts to objects seen 
| through it. The fact that it can be made 
in bands of indefinite length renders it es- 
pecially useful for picture films. These 
films are usually made by allowing a proper 
| solution in a volatile solvent to fall upon a 
moving band or wheel. As the solvent 
| evaporates, the film acquires eoherence 


| The Celluloid Industries. 
| 
| 


It may be stated | jenough to let it be lifted off, dried and 


trimmed. “It may be coated then or later 
with the proper sensitive emulsion. There 
jare said to be three hundred moving pic- 
ture theaters in New York alone, there are 
two hundred in Berlin, as many in Paris, 
and more in London. The demand for this 
purpose is said daily to amount to almost 
| 600,000 meters—in value over a hundred 
thousand dollars. These films are inflam- 
mable to a high degree however. This 
has led inventors to attempt to find suit- 
able substitutes. The best of these is prob- 
jably cellulose acetate—a compound cor- 
responding to cellulose nitrate with a cor- 
|responding change of acid. This changed 
result attained usually by acetating 
hydrated cellulose and dissolving the prod- 
uct and treating as with nitro-cellulose. 
The cost is almost ten per cent higher but 
the product is not dangerously inflamma- 
ble. It will, of course, burn like all or- 
| ganie substances, but it is no more inflam- 
mable than so much wood. 


is 


Chemists in certain German laborator- 
ies have been engaged for years in the 
| analysis and synthesis of caoutchoue with 
* view to its commercial production. If 

vapors of turpentine be passed through a 
heated tube and condensed by a spray of 
| hydrochloric acid, or the vapors be con- 
densed and agitated with hydrochloric 
acid, solid caoutchoue (polyprene) will be 
fcrmed. Another method recently dis- 
cussed in this journal starts with starch, 
which, by fermentation, is partly converved 
oil, e., the higher alechols. 
These, by subsequent treatment, are con- 


linto fusel 


into pclyprene. This seems easy, and there 
are other processes which seem just as easy, 


| but natural rubber either from plantation or 


A limited supply is obtained in the 
oats part of the United States, and 
from Mexico, from a desert shrub called 
the Guayule. All natural rubbers contain 
a varying percentage of resins and gums 
other than rubber—and Guayule is no ex- 
ception. The purest in this respect is that 
known from its principal place of export as 
Para rubber. There are more than one 
hundred and fifty plants from which rub- 
ber of cone grade or another is derived. 

Crude rubber is of little use as such. It 
is too soft and runny. It is usually com- 
pounded with sulphur, which hardens and 
fixes it. The product, according to the 
proportion of sulphur used, is known as 
soft or hard rubber. Rubber is ordinarily 
adulterated with a large per cent of sub- 
stitutes and is charged with a variety of 
fillers. 

There are so-called rubber articles made 
which do not have one per cent of pure new 
rubber. They have rubber substitutes— 
oils, particilarly corn-oil, and reclaimed 
rubber, with various other cheaper min- 
eral or vegetable diluents. 

It is used rather for its elastic, insulating 
and waterproofing qualities. It is not pre- 
eminent as agglutinant merely. 

Bituminous and asphaltic binders are 








mostly used in binding aggregates for 














es AE TE > Ea er ae 











Bey, x01 ‘ SCIENTIFIC AMERICAN 








1913 Completely Equipped 1913 


Some of the Big Features 





Self Starter $50 Remy Magneto 

30 Horsepower $50 Warner Speedometer 
5 Passenger Touring Car $50 Mohair Top and Boot 
110 inch Wheel Base $25 Clear Vision 

Timken Bearings Wind Shield 

Center Control $25 Prestolite Tank 


N any other make this car, stripped of its complete 
equipment, would cost you $1200. A production 
of 40,000 automobiles a year makes this car at 

this price possible. It is the industry’s record value. 
Study the specifications. Absorb the big facts and 
you'll realize the big value. See the Overland dealer 
in your city. Let us send you one of our 1913 
catalogues—please ask for book F-28. 


The Willys-Overland Company, Toledo, Ohio 
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FIRE 
EXTINGUISHER 


How Pyrene Conquers 


Fires 
L 


The ordinary | 
fire is the visual | 
and thermal ef- | 
fect pre »duced by 
the combining 
of oxygen of the 
air with the sub- 
stance burning. 


Pyrene extin- 
guishes the ordi- 
nary fire by vola- 

-tilizing when it 
comes in contact 
with the fire, 
thereby forming 
a non-combusti- 
ble, non-poison- 





Pace 3 ss . 
‘inst tees OUS heavy gas | 
full wickei plated share 

“aay ty alll blanket, which | 
14 in. long settles over and 


Weed 5 the @ 


led 
Always ready orwe aroundtheburn- 
ing material, dis- 
placing the oxygen of the 
air which is essential to the 
- ; ; 
life of the fire. 


IL. 

An Arc is the name given 
to gaseous metal, or carbon, 
produced by heat, which is 
developed by an electric 
current passing through an 
air gap presented between 
the two poles or terminals 
of metal or carbon. If this 
gaseous metal or carbon is 
it will assume the 
and will then 
cease to form a continuous 
path hort 1e current between 
the two terminals or poles, 
causing the arc to break. 





cl voled, 


solid State 





Pyrene being very vola- 
tile and also a non-electro- 
iyte, when brought in con- 
tact with an arc volatilizes 
so rapidiy that it cools the 
gaseous metal or carbon 
below the vapor point, thus 
causing the metal or car- 
bon to revert to the solid | 

| state, | 


breaking the arc. 





Brass and nickel-plated Pyrene Fire Extinguishers 
ere the only one-quart extinguishers included in 
the Lists of Approved Fire Appliances issued by 
the National Beard ef Fire Underwriters. 











Write for illustrated booklet. 


PYRENE ‘MFG. Co. 


1358 Broadway, New York City 








EPICYCLIC TRAINS, which play an important 
part in toothed gearing, are ably described in Scientific 
American Supplement 1524. Price 10 cents. For 
sale by Munn & Co., Inc., and all newsdealers. 


Corliss Engtmes, Brewers 
and Bottlers’ Machinery 
The VILTER MFG. CO. 
899 Clinton Street, Milwaukee, Wis. 


MASON’S NEW PAT. WHIP HOISTS 


save expense and ; ability incident to elevators. Adop- 

ted by px wehouses in New York and Boston 

Manufactured by VOLNEY W. MASON & CO., Inc. 
Providence, R. 1., U.S. A. 
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asphalt and some fine filler, resting upon 
hydraulic or both. The asphalt 
has no particular strength of its own. It is 

below. It must 
stretch during shrinking by cold, it must 
it must not crack, it must not 


a foundation, generally of bituminous or 
concrete 


roof for the structure 
shed water, 
flow when the summer sun beats upon it, 
and it must give a sufficiently gritty hold to 
Asphalt seems well adapted 
Asphalt is also the 
varnishes and japans. 


hoof and tire. 


for these purposes. 


basis of many paints, 


Substitutes for Celluloid. 


If a mixture of ecarbolic acid and for- 


| maldehyde be heated an oily viscous liquid 
acetone will be 


soluble in aleohol and 


duced. 


pro- 
If this be heated under pressure at 


a temperature above the boiling point of 


hard, brittle, insoluble, infusible 


refractory substance 


water, a 
and otherwise will be 
treatment is stopped 
before the result of 
the reaction may be powdered and placed 
This is the 


produced. If the 


reaction is complete, 


in molds and again heated. 


By Theo. M. 


engines 
differ- 
ent from that which confronts us in ordi- 


HE lubrication of gasoline 


problem materially 
This is im 
mediately evident when we that 
cylinder of a 


nary steam engine practice. 


| 
| the 


|} steam engine may at 


consider 
temperature in the 
about 


most reach 


|| pavement consists of a layer or blanket of lar products are on the market. 


| 
| 


| 











an internal com 
2.640 


| 500 deg. Fabhr., while in 


| bustion engine it 
| deg Fahr. Added to this is the 
| the piston speed in a 
| 


high as 
fact that 


rises as 
gasoline engine is 


| considerably greater than in a steam en 


lubricat 


|}gine. Just what happens to the 
cc oil in the operation of a gasoline en- | 
| gine is not precisely known, but there can | 
' 


ie no question that a considerable por 


tion of it burns and is discharged in the 
much of the oil is de 


jexhaust. How 


stroyed, and how much remains to do its 
duty 


position of the 


depends on the com 
and the 


as a lubricator, 
lubricant, cooling 
arrangement of the motor 

There is no doubt that the destruction 
of the 


ed; a 


oil by combustion cannot be avert 
must 


this 


certain quantity of the oil 
must find its way in 
pipe. If 


burn, and 


burned stxte into the exhaust 


this combustion can be made complete, in 
so far as the burnt part of the oil is con 
there will be less 
thick | 


high 


only par 


cerned, it follows that 


residue and less “smoke.” <A very 


oil, composed of fractions with a 


boiling point, naturally will be 
tially 


almost 


which would explain the 
that 


medium thick and possess a com 


burned, 


universal demand cylinder 


oil be 


paratively low boiling point—just the op 


posite from what the average driver or 
would imagine would be 
part of the oil 


and should 


owner of a car 


necessary. The which 


burns, must burn completely 


eylin- | 


carbon there is in the} 


not leave a carbon deposit in the 


ders. The more 


plete combustion. Oxygen, however, in 


motor is a precious substance 


the entire 


a gasoline 
and practically supply drawn | 
|into the stroke 
is needed for the combustion of the gaso- | 
line itself. The not thus 
employed is sufficient for complete com- 
bustion of the oil only when the latter | 


cylinder on the suction 


small quantity 


does not contain too much carbon. 

A series of tests has just been com- 
pleted at the Royal Experiment Station 
for Testing Materials at Berlin, 
which disclosed 
highly valuable properties of oil of differ- 
The oils exam- 


Germany, 
some unexpected and 
ent chemical composition. 
ined were separated into two portions by 
extraction with acetone, which dissolves 
constituents of the oil. It 
that 
heavier portion 


the heavier 


| 
lwas found that “treated” oils, is to 


say those from which the 
had been extracted with acetone, 
exhaust free from irritating odor, 
the untreated oil, under similar cireum- 
rise to pungent smoke, high- 
It is 


gave an 


while 


stances, gave 
ly irritating to the nose and eyes. 








| motor in which it is to be 


|of “rule of thumb” 


every 
' 


This pro- 
duet lacks the elasticity of celluloid, but it 
is harder and is incombustible as well as 
infusible. It may be combined with fillers 
of various kinds, and for many purposes is 
obviously better than celluloid. 

In eork-soled shoes the bottom of the 
shoe is filled in with a mixture of ground 
eork and gutta percha or similar gum and 
This is diffievlt to work, 
is expensive, and the solvent makes it in- 
flammable. Wax tailings, a residuum of 
petroleum distillation modified by various 
agents, has been successfully used instead. 
It is said to obviate many of the objections 
to which the gutta percha or similar bind- 


a suitable solvent. 


ing agent is liable. 

The foregoing indicates to some extent 
some of the most used plastic agglutinants. 
It would be easy to extend the list. The 
fillers being for the most part neutral, no 
discussion of them has been attempted. 
The same binder may be used for making 
artificial stone for carrying a wall pigment, 
for laying the dust on a highway, or for 
making a fuel briquet. 


| | Recent Research on Lubrication for Gasoline Engines 


R. von Keler 


| products in the exhaust are due to the 


heavier constituents of the oil. 

These tests show also that the various 
taken or 
with the nuisance of smoking 
attack the 


means proposed 
do away 
automobiles do not 
from the correct point. 
a question of absorbing or deodorizing 
the exhaust gases, as of a proper selection 
for the particular 


And this 


of the oil best suited 


used. 


|} selection should not be made by some sort 


method, but by a care- 


ful analysis based on the acetone method. 
Once decided upon as the best, the oil 
undoubtedly be 


would even 


selected can 
from the manufacturers. It 
be possible to divide the oils into spe 
automobile use, and 
or to treat 
marketing 


cially light ones for 
heavy ones for steam engines- 
them with acetone before 
them. 

Aside from the treatment of lubricating 
oils with acetone, the science of chem- 
istry knows of no method of analysis at 
present, which permits of a correct valua- 
tion of lubricating oil for combustion mo- 
Research is going on in practically 
and especially in 


factories and oil 


tors. 
large laboratory, 
the great automubile 
refineries, but so far no satisfactory meth- 
od has been found, by which the quality 
of an oil for automobile use can be ascer- 
tained in the laboratory. It is, however, 
expected that further tests along the line 
of acetone treatment will evolve a fairly 
and yet trusty, method of judging 
the suitability of the kinds of 
lubricating oil for automobile use. 

[The foregoing is an abstract of a 
paper of a more technical 
which is published at length in the cur- 
rent number of the ScreENTIFIC American | 


easy, 
various 


character, 


oil, the more oxygen is necessary to com- | SUPPLEMENT.—EbpITor. } 


Temperance Beer 

N prohibition States or localities a non- 

alcoholic malt beverage has been put on 
the market. This so-called temperance 
beer must contain less than % per cent 
of alcohol by volume, or it will be subject 
to the United States internal revenue tax. 
(See Treasury Decision, No. 1,360, May 
19th, 1908.) The aim has been to manu- 
facture a temperance beer containing all 
the ingredients of normal beer except the 
and which shall resemble it in 


as pos- 


alcohol, 
flavor and taste as nearly 
There are several methods of mak- 
Alcohol is removed 


color, 
sible. 
ing temperance beer. 
from normal beer by methods of careful 
distillation at low temperature. Hot air 
or carbonic acid gas is blown through the 
beer to distill off the alcohol. In this con- 
nection the sensitiveness of the albumin- 
oids above referred to should be remem- 
bered. After cooling, the non-alcoholic 
beer is recarbonated with carbonic acid 


thus conclusively shown that the offensive | gas. Another method is to conduct the 


which are to} 


problem | 
It is not so much | 


obtained | 











With Stone-Tex, the Liquid Cement 
Coating for Stucco, Concrete, Brick 
and Masonry. 
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Beautifies disfigured walls. Gives uniform, even 
hair cracks, becomes part of wall. 

of, Weather resisting. An 
lint. Variety of colors, 


WARABBBAABARELBAEs 





coior. Fil 
Absoluteiy d 
artistic flat finis 


FREE 
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r Card with valuable sug- 
tions mailed on request, 
use Stone-Tex. 
gi t, use Stone-Tex. 
If you troubled with damp walls, 
basement, interiors, write for Free 
expert advice, 

TRUSSED CONCRETE STEEL CO. 

102 Trussed Concrete Bidg. 

ae Detroit, Michigan 
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““Y and E’’ Swinging 
Office Stand will add 
289 sq. in. to your desk 
or table space. Easily attached 
to desk, table or wall. It is 
handy when needed, but swings 
out of the way when not in use. 
Used for telephone, books, 
letter or card files, typewriters 
or a hundred other things. 
Very strong and handsome. 
Oak or mahogany. Get Folder 
2114, with all specifications, 


“VA 
MrFc.@. 


448 St. Paul St., Rochester, N. Y. 


World's Largest Makers of Filing 
Equipment and supplies 








MY BOOK IS FREE 


I have just finished a 434-page book that 
I believe will help you realize more fully 
the _ ities of nature from the 
standpoint of health, pleasure and com- 
fort. I had this in mind as well as the 
commercial idea, for, of course, this 
book is intended to sell goods. 

I have camped, canoed, hunted, fished 
and trapped from my childhood days. I 
am a baseball, tennis and golf enthusiast 
as well. I ought to understand this 
business thoroughly; at any rate, it is 
my pride. 


Ask for Catalog and Guide No. 353 
All the hundreds of things this book 
describes are sold under a strict guaran- 
tee. If any item doesn’t measure up to 
our standard, don't hesitate—send it back. My boo! 
Ree, if you mention No. 353 








Powhatan R. Robinson, Pres. 


15 and 17 Warren Street, New York 
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manufacture In such a manner as to keep 
the alcohol below % per cent. 
be done by stopping the fermentation, 
sterilizing and recarbonating. Still 
other method is by mixing normal beer, 
peer wort and water in proper proportion 
is difficult to make 


This may 


an- 


and carbonating. It 
a temperance beer that will taste like nor- 
mal beer; and its keeping qualities are 


poor. Moreover, the manufacture of good 


|that of normal beer, because of the addi- 


It has oe- 
curred, therefore, that retailers have sold 
normal beer for temperance beer and got 
themselves into trouble by doing so. Prob 
ably this is the only instance where a 
dealer was legally prosecuted for selling 
the genuine article for the alleged substi- 
tute, and this in face of the fact that the 
consumers made- no complaints, but were 


tional manipulations required. 





temperance beer is more expensive than 


The Road 


ACIENTIFIC management as applied 
Si the nation-wide problem of building 
and supervising public roads is to be the 
keynote of the American Road Congress, 
to be held on the Million Dollar Pier in 
Atlantic City, September 30th to Octo- 
per 5th. 

The 
taken 
In every Community there are 
The 
the movement has been its lack of definite 


roads has 


the 


for better 


State in 


movement 


root ir Union. 


every 
men labor- 
ing for better roads. trouble with | 
plans and methods for handling the im- | 
The plans and methods | 
the Atlantic City 


mense problem. 
are provided at Con- 
gress. 

It is not 
for an improved system of public roads 


merely to create enthusiasm 
The en- 
The pur- 
marks the 


that the congress is to be held. 


thusiasm is already at hand. 


pose of the congress, which 


consolidation of the convention interests 
of the American Association for Highway 
Improvement, the American Automobile 


Association 
Manufactur- 
phase of the 


National 
Material 
with 
an orderly 


the 


and 


Association and 
of Machinery 
ers, is to deal every 


road subject in and scientific 


manner. 

The people of the United States are 
now spending, for instance, more than 
$150,000,000 a year on their roads. It is 
known that they are not getting a full 
dollar’s worth of good road for every dol- 


In other words, mil- | 


for 


lar expended. many 


lions of dollars expended roads are 
actually wasted every year because of un- 
scientific methods. Some communities do | 
not build the 
build roads designed for light 
them to withstand 
build expensive 
inexpensive ones would give better satis- 
faction. Much of the to 
the fact that there is an absence of scien- | 
tifie supervision of construction and main- | 


kind of roads. Some 
traffic and 
trafiic, | 
where 


right 


expect 
and 


heavy 
some roads 


trouble is due 


tenance. There are more than 100,000 
officials of more or less importance en- 
gaged in the work of supervising the 


roads of the country, and many of these 
officials are engaged for political reasons, 
and not for their ability or competence. 
At the Road 
service be thoroughly 


American Congress civil | 


will considered in 
‘ 2 a | 
its application to road management. Gen. | 
John C. chairman of the United 


States Civil Service Commission, will | 


slack, 


make one of the addresses on this sub | 
ject. He will explain the importance of | 
putting the civil service, or merit test, | 
to every man having anything to do with 
the supervision of the roads. 

Every other phase of the road subject 
will be handled in the 


same scientific 


perfectly satisfied. 


Congress 


The most eminent bankers will 
discuss methods for safeguarding a prop- 


manner. 


er accounting of taxes and assuring busi- 
ness methods in obtaining loans or mak- 
ing bond issues to build good roads. There 
which will 
endeavor to point the way to needed re- 
The president 
of* the American Bar Association is lend 
ing his assistance in preparing the pro- 
gramme for this particular section of the 


is to be a legislative section 


forms in road legislation. 


|; congress. 


In conjunction with the congress, there 
will be a conference of educators with a 
view to having highway engineering in- 


| troduced in colleges on a seale that will 


meet modern requirements. Engineers 
experienced in road building are not 
plentiful, and if the colleges could be in- 
to introduce the right kind of 


courses, one of the greatest needs of the 


duced 


road movement would be .supplied. 

It is believed by President Taft, who is 
president of the 
that better 
greater happiness not 
living in the country districts, but to every 
human being in the country. Better roads 


the honorary American 


Road roads mean 


Congress, 


merely to persons 


mean that the farmer can haul his prod- 
ucts at all of the doing 
with the railroad waste of pulling 


seasons year, 
away 
empty cars back and forth at certain sea- 
of the lowering the 
cost of transportation, and finally result- 
in the cost of living to the 
President Taft, to 
make the opening of the 
congress, will point out that the improve- 


SOS year, general 
ing in a cut 
consumer. who is 
an address at 
ment of public roads is the best invest- 
ment that the American people can make. 
Of equal interest will be the address to 


be made by Governor Wilson of New 
Jersey. | 
The American Road Congress will be 


notable in that it will mark the evolution 
of the road movement from the theoreti- 
eal to the practical stage. Each phase of 


the big subject will be handled by the 
foremost men in that particular line of 
endeavor. It is felt that scientific man- | 


agement is as applicable to a great sub- 


ject of this kind as it is to the business of | 


a great corporation. Mogan Waller Page, 


| director of the Office of Public Roads, and 


active president of the congress, believes 
that 





when twenty per cent of the public high- 
ways will have been improved. Mr. Page 
estimates that the improvement of twen- 
ty per cent of the roads will bring this 
nation’s road system to a high point of 
efficiency, almost equal to that of France. 


A Substitute for Wood 


HE steadily increasing price of tim- 

ber in Europe has caused interest to 
be centered in a Frepch invention for pre- 
paring a substitute for this article. The 
process is very simple and inexpensive, 
the whole process of manufacture being 
The in- 
with 
the champagne industry, embarked upon 


arried out by a single machine. 
ventor, Monsieur Carré, associated 
this task with a view to preparing an effi- 
¢ient and cheap substitute for packing the 
bottles of wine, as well as the cases which 
at present are made of wood, and the cost 
of which is persistently rising. The first 
experiments were made about five years 


8Z0, and recently some excellent speci- 
mens of the substitute have been pro- 
duced. 


The materia) used in this process is 
sttaw. The waste is first split longitudi- 
nally by a special cutting device to destroy 





the resiliency in the stalk. The ripped 


material is then placed in the machine 
together with certain ingredients, being 
laid upon a traveling plate. The latter is 
kept at a certain uniform temperature 
by means of steam, so as to cook the 


straw and the substances associated there- 
with. When this stage has been carried 
to the requisite degree intense pressure 
is applied the results of which are to knit 


or compress the fibers of straw very 
closely and tightly together, to form a 
homogeneous mass. <A pressure of be- 


tween two and three tons per square inch 
is required in order to produce the best 
results, and the fabric issues from the 
machine in continuous lengths of the re- 
quired thickness and width to be sawn as 
desired. 

In general appearance the material re- 
sembles whitewood, the compressed straw 
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The Keystone State Construction Company has four of our trucks in daily service. 
The truck shown in the illustration has replaced ten teams, 


Mack Saurer Hewitt 


Proved by 12 years of real use Proved by 17 years of real use Proved by 10 years of real use 


‘*Leading gasoline trucks of the world”’ 


Three reasons for bringing us your problems: 


= 1. We have data on transportation for all 
= kinds of business. 

=> Showing comparative cost (and maintenance, etc.) of horse and motor 
S truck equipment, and how the radius of business may be increased. 
= 2. Our trucks have been proved by 10, 12 
and 17 years of use (unequalled records). 


Meaning not only most profitable poveenend investment, but the low 
maintenance cost of which long life is evidence. 


All wanted sizes, 1 to 10 tons, and all 
styles of bodies, built in our own plant. 


Providing exactly the right truck for any purpose; neither destructive 
overloading, nor wasteful employment of capacity and power. 


Who else can give you unbiased advice? 


Consult our Engineering Department freely—direct (in person or by letter) or through any 
of our representatives. Write for literature and special information 


International Motor Company 
General Offices Works 
Broadway and 57th St New York Allentown Pa; Plainfield N J 
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the gathering in Atlantic City will | 
put the road movement on such a basis | 
that the time will not be long distant | 
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Throws a steady, continuous stream of spray which 
is most effective 
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Inflammable Fires 


No pumping required 
Operates by turning nozzle 


Non - Freezing — Non - Conductor 
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here’ 


and 


$s something of Chem- 
of Physics in the 
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ie obtain a proc 


to make a paint of greate 
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e destructive weather elements, 
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imparting a straight grain-like effect. It 
works fairly easily, and when sawn 
leaves a clean cut. Its strength is com- 
parable with the ordinary whitewood, and | 


applied to all purposes for which 
is fitted. In the 


thicknesses such 


it can be 
the 
the 
or posts the 
the baulk with layers about a quarter of 
an inch thickness laid 
Tests with the material have 
when the cooking and pressing operations 


latter 
as for 


greater joists 


better practice is to build up 
in 
shown that 


This is the 
duction of cordwood for burning purposes. 
to it 
into the Canadian West on the wheatfields 
at 


pro 


are being made introduce 


is a waste 
fuel is ex 
rough 


of which the straw present 


while wood and other 
By 
wood suited to burning purposes could be 
The artificial 
long flame, is 
and 


product, 
means of this machine 


cheaply. 
with a bright 
free from 
so that it 
steam raising purposes 
The 


prepared very 


wood burns 
practically smoke, 


intense heat, is well suited to 


inventor has also devised a 
of 
stitute. 
the ingredients 
straw had to be 
they 


burned 


matter as 
associated the 
of such a character that 
yet 
as 


This was not an easy 


with raw 


emitted no smell, smoke, and 


flame, as well 


with 
readily 
this 


a steady 


igniting Success has been 


achieved in connection and an in- 


A Simple and Efficient Canoe Gum 


ONSIDERABLE need is often experi- 


C 


enced by canoeists and boatmen gen- 
erally in the lack of a good canoe gum 
to stop leaks or breaks which may occur 


in the calking of the boat. When canoe- 
in the northern 
the lakes the 
it often 


to obtain 


waters of Canada or 
Adirondacks and the 
or 


ing 
on in 


inconvenient im- 


is 
a ready-made gum 
which will answer this purpose. 

A good canoe gum must answer several 
first, it must be sufficiently pli- 
able so as not to break and powder 
the cold water and under strain; 
it melt and run in the sun 
beached for short 
it must not dissolve or soften 
last, 
hard in a few moments if it is to meet the 
of 


saying 


demands ; 
when 
in sec- 
must not 
the 
third, 


in the 


ond, 


when canoe is a 


time ; 
when water; and it must set 
It goes 


material 


requirements an emergency. 
without that the raw 
must be easily accessible, and the price as 
low as possible. 

All these demands are adequately met 
by a gum compounded of rosin and vasel- 
ine, and the gum made in any 
watertight dish which may be heated over 
an open fire. One part 
four parts of rosin, by weight, 
until dissolved in each other wil! give a 
which, at summer temperature, 


can be 


heated 


is 


cum 


The Current Supplement 


of the SUPPLEMENT 
forms a companion issue to the pres- 
Chemistry Number of the Screnriric 
Mr. August Neumark, who, by 
must be known to our readers 
from several very articles which he 
gives us the first instal- 
Nitrous Oxide and 


HIS week’s copy 


ent 
AMERICAN, 
this time, 
good 
has contributed, 
ment of an article on 


Its Applications, which will run through 
two issues.—An article by Dr. Raschig on 
Soluble Gunpowder touches on an im- 
portant new development.—Mr. C. C. 


Hiutchins describes the laboratory prepar- 


|ation of quartz fibers.—Welding by elec- 
tricity is becoming more and more im- 
portant. Our front page illustration 


forms part of an article on the subject. 

Prof. Gockel writes on the Correlation 
Between Sun Spots and the Weather.— 
Mr. Carroll Curtis contributes an excel- 
lent article on the Bast Coast Fishing 
Banks and the Preservation of Our Fish 


manufacturing matches from this sub- | 
| and 


| 


preparation of | 


transversely. | 


have been carried out accurately, the 
fabric will not disintegrate, and responds 
readily to the application of tools, though 
being somewhat denser than whitewood 
it is harder to work across the grain. It} 
does not split readily when nailed, and 
should, therefore, prove highly service- 
j}able for making packing cases. 
One highly useful application of the in 


gives 


devised. In 
this case the both upper 
have been corrugated to form 


millimeter 


genious machine has been 


molding plates, 
and lower, 


round grooves about a less in 


diameter than the square section Swed- 
ish matches. The plate is made in seg- 
ments, each of which corresponds to the 


match, these segments being 
so as to travel round the 


length of the 
hinged together 
in the compressing machine, 
for 


cylinder 


are ejected in long rows ready receiv- 





ing the heads. If desired, however, the 
matches can be produced in blocks joined 
together at the lower end similar to the 
wooden matches that are found in the 
West, and being torn singly from the 
block as required. 

The matches produced in this manner 
are similar to the ordinary wooden type, 


burn readily, while the head and con- 
sumed part do not drop off. The cost of 
manufacturing by this method is less 


than that of fashioning them from wood, | 
though they are equal to the latter article 
other In the latest ex- 

the has in | 
an excellent substitute for the 
with the cotton 
article. 


in every respect. 


periments inventor succeeded 
producing 
wax match, dispensing 
foundation of the latter 

Another application of the 
has been the manufacture of a corrugated 


packing material to take the place of the 


fiber 


same idea 


corrugated strawboard which is used so} 
extensively for wrapping purposes. This | 


means | 


of vaseline and | 





the 
resiliency, 

that 
for 

| 

} 


product is far than straw- 


board article, 
rolls 


stronger 
possesses equal 
required, 
medium 
is neater and cleaner 


closer when so 


it constitutes excellent 
bottle packing. 


than the 


an 
It 


straw packing generally em- 


| ployed for wrapping wines, and after ful- 


this ean be subjected to 


packing uses. 


filling 
other 


purpose 


This is the con- 
gum to prevent 
such Lake 


soft 
sistency 


and easily dented. 
required for a 


crumbling in cold waters, as 
Superior. 
A material compounded of 10 per cent | 


is quite | 


vaseline and 90 per cent rosin 
brittle when cold. However, in warmer 
waters farther south, this gum is sufti- 


ciently pliable and does not soften or melt 
readily in the sun. 

Addition of rosin makes the gum hard- 
brittle, adding more vaseline 
and tougher, so that any 
had from the hard- 
ness of rosin to the softness of vaseline. 


er and more 


makes it softer 


consistency may be 
in 
of 


The above ingredients compounded 
the proportions of 10 to 20 per cent 
and 90 to SO per cent of rosin 
answer all the requirements of 
first-class canoe gum. It may be carried 
in a tin or wrapped ir paper, and it melts 
the flame of match and 
to warmed surfaces. Any 
coloring matter may be stirred into 
hot liquid gum; for Chinese 
blue gives a bluish green color, 
gives a brilliant red, and chrome 
yields a brilliant green. The best propor- 
tions are one part of mineral pigment to 
one part of gum. The addition of pig- 
ments makes the gum very hard. 


vaseline 


will a 


easily a 


sticks like 


over 
glue 
the 
example, 

lead 
green 


red 


Supply.—One of the most important arti- 
in this issue from the pen of 
von Keler on Lubrication Problems 

Engines.—Another import- 
dealt with is the Manufac- | 
ture of Ethyl Aleohol from Wood Waste. 
—Prof. Bone recently delivered a lecture | 
before the Chemical Society at Leeds on 
his “Surface Combustion Furnaces,” 
which seem to be destined to work a tte 
lution in industrial heating operations. | 
An illustrated abstract of this lecture is | 
published in this issue.—Mr. Johnson de- 
scribes an ingenious machine for testing 
iron and steel for their magnetic proper- 
ties and recording the results graphically. 
—Using X rays to fit shoes on one’s feet 
may seem at first sight a trivial applica- 
tion, but when it comes to supplying an 
army with foot-gear, the matter assumes 
grave importance. An illustrated article 
tells of a new departure iz this direction. 


cles is 
Mr. 
in Gasoline 


ant subject 
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Service and Shorter 
Tire Bills—Eguip your car with 






Pennsylvania 
VACUUM CUP 


| Besides being guaranteed positively for 4,000 miles, 
| actual service, these tires have extra natural and 
| structural capacity for resisting wear. 


The quality of the rubber, its unusual faculty of 
radiating the friction heat generated on hard dry 
roads, the extra thickness of the tread and rubber 
knobs—all combine to yield the a mileage service 
upon which our guarantee is b 


Further, Pennsylvania Vacuum Cup Tires are guaran- 
teed not to skid on wet or greasy pavements. Give 
these tires a trial 


At your own dealers, or write us. 


| PENNSYLVANIA RUBBER COMPANY, Jeannette, Pa. 
Reorganized February 1. 1910 
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1700 Broadway, PENNSYLVANIA RUBBER CO. of 
Callfernia, San Francisco, 512-14 Mission St., 
Les Angeles, 930 8. Main St. 
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HERRING- 
HALL- 
MARVIN 
SAFE 


Safes for Office and Home $30 


and up, according to size. 


No matter where you are, we can 
supply you with a Safe. A request 
for a catalog or for a salesman to 


call will be appreciated. 
Herring-Hall-Marvin Safe Co. 
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RECENTLY PATENTED INVENTIONS. 
patentees. ‘Tur 
special arrangement 
application to the 
SCIENTIFIC 


These columns are open to all 
notices are inst rted by 
with the inventors Terms on 
Advertising Department of 


AMERICAN 


the 


Pertaining to Apparel, 


INNERSOLI F. L. Corson, S87 Winter 
St.. Rocheste! N. H. The innersole is con 
structed of inusually thin leather, and is 
reinforced by a ribbed canvas member sewed 
to the innersole at each side of the rib, so 
that when the welt and upper are sewed to 
the canvas member rib the innersole will be 
reinforced by the canvas and the strain will 
be distributed on the innersole at each side 


of the rib 
Pertaining to Aviation, 

AERIAL PROPELLER.—Harry H. Evwiorr, 
Lawrence The principal feature here 
is the propeller’s variable pitch alterable at 
will by operating the lever, wheel or other 


Kan 


suitable device, and the blades can be set or 
adjusted so as to give a thrust or pull or 
neither, when they are rotated If the pro 
peller is used on a monoplane and mounted 
in front to give a pull, its reverse position 
or thrust will act as a brake in case a sudden 


For starting or 
or wherever a maximum 
it is instantly obtainable and 
The neutral position is 
engine and makes the 
personal aid when 
exceedingly simple. 
minutes are required to “take 
for packing, which can 
space needed for the ordi 


stop is necessary or desired 
for excess speed 
thrust is desired, 
can be maintained. 

equivalent to a free 
aviator independent of 
starting. 
and only a few 
down” the propeller 
be done in half the 


Construction is 


nary wooden propeller. All parts are inter- 
changeable, and an accident to one part, a 
blade, for example, can be replaced without 


propeller. 

FLYING MACHINE. 
Goldfield, Nev. 
necessity of 
a motive 


whole new 
POWER 
Box 1396, 
obviate the 


obtaining a 
MULTIPLEX 
<<. V. JOHNSON, 

An object here is to 

great skill of the aviator in case 


any 
means should give out, by providing a plu 
rality of motors adapted to drive one or more 


propellers, so that if one is disabled, the other 
or others will automatically take up the work, 
keeping up the aeroplane’s speed and thus re 
moving any chance of disastrous results on 
this account. 

Electrical Devices, 

OVERHEAD TROLLEY.—R. A. PEGLAR, 
236 Pope Ave., Toronto, Canada. In this case 
the trolley rope is wound on a spring-retracted 
drum which is released when 
the trolley from the wire, 


automatically 


wheel is displaced 


and whereby the rope is taken up, or wound 
on the drum, and thus the trolley wheel is 
drawn down below the wire into position to 
be easily and quickly reapplied thereto. 


DEVICE B. SOL- 


Paris, France. 


ELECTROMAGNETIC 
Rue La Pérouse 
relates to an electro-magnetic 
device having a variable action, and it is in 
tended to enable different and distinct effects 
to be obtained by the action of a_ single 
solenoid and a electric circuit It can 
be applied to apparatus of all 
kinds. or to the elec 


DATENCOW, 37 
This invention 


single 
actuation of 
production of electrical, 


tro-magnetic, or mechanical effects 

PRINTING TELEGRAPH B SOLDATEN- 
cow, 37 Rue La Pérouse, Paris, France. This 
invention comprises an electro-magnetic de 
vice having two distinct actions and provided 
with a single solenoid by which means it is 
possible to obtain different and distinct effects. 


It is thereby possible to reduce the consump 


tion of current, as well as size and cost of 
apparatus 

ELECTROPLATING APPARATUS.—J. W. 
Dow, 564 Park Ave., W., Mansfield, Ohio Mr 
Dow's invention relates generally to electro 
plating apparatus and more particularly it ts 
directed to a new and improved construction 
adapted for’ use in, depositing metals upon 
bodies, the construction being especially adapt 
ed for use in electroplating small bodies 

Of Interest to Farmers, 

SELF PITCHER.--O. D. Hurro, Russell | 
Springs, Kan This invention relates to an 
agricultural machine for taking or gathering 
grain from stacks and conveying it to a thresh 
ing machine or the like The object of the 
inventor is to provide simpie machine re 
quiring but little attention for adjustment and 


operation 


Of General Interest, 


DEVICE FOR DEVELOPING PHOTO 
GRAPHIC FILMS Dr. W. R. INGHRAM, 735 
So. 6th A Tueson, Ariz An object of the 
invention is to provide a device having a re 
tainer for each film, the retainers being hinged 
together and so formed that the y may be rolled 
up in compact form, thereby occupying little 
Space and necessitating a Seiten quantity 
of developer 
_ PIANO SOUNDING BOARD.—F. B. Lone, 
724 So Broadway, Los Angeles, Cal. The 


invention provides a sounding board for pianos 
and similar stringed musical instruments ar 
ranged to permit of maintaining the original 
crown and the desired of the struc 
ture to insure the production of a well-sus- 
tained tone when the piano is played. 

CLOTHES LINE SUPPORT.—E. EscuHEL- 
BACHER, 287 Edgecomb Ave., New York, N. Y. 
This invention provides a support on which 


firmness 


window, the parts being 
the room; provides means for 
sageway through the 
the room from which the 
move the laundry to the 
rack; and provides means for 
tral passage through the rack. 
ALUMINIUM SOLDER.—C. R. 
Van Der Venter Ave., Astoria, 
City, N. Y. This invention relates to an alloy 
to be used as a uniting strip 
or piece of aluminium to another, or for unit 
ing one of aluminium to any other suit 
metal. The solder may be used for the 
stated without the heating of the 
parts to be united by a pipe or other 
wise. 

DESK.—S. 


managed from withir | 
forming a pas 
support; provides within | 
windows 
outer end of the} 
forming 


opens to 
a cen 


ERKENS, 416 
Long Island | 


solder for one 


piece 


able 
purpose 
blow 


Garcia, 
South 


GARAVAGNO, care of D. 
Lagos, Box 5, Montevideo, Uruguay, 
America. This desk compact form with 
flexible roll-top and a tilting shelf and occu- 
pies a minimum of space and has extensible 
members to give the requisite area when in 
operation ; is provided with an attachment for 
latching an extended leaf in operative posi- 
tion; and is provided with means for holding 
the shelf in advanced or retracted position. 
It is for use with typewriting machines, stands 
for automatic machines, ma 
chines, etc. 

ADJUSTABLE 


is of 


must¢ sewing 
SCHOOL DESK AND SEAT. 
—S. MacC. Jones, Box 76, 1425 Superior St., 
Wilkinsburg, Pa. This invention relates to 
desks and seats for audience rooms, especially 
school rooms where it is desirable for the 
furniture to be adjusted in accordance with 
the stature of the several persons to use the 
same. The inventor has found by practical 
experience that the number of different sizes 
of school desks made in accordance with his 
invention may be reduced even more than one 
half, and yet easily come within the require- 
ments of the law in some jurisdictions. 


HEAT INSULATED RECEPTACLE.—R. 
HARTWIG, 12 Bregenzerstrasse, Berlin, Ger 
many. Mr. Hartwig’s invention consists es- 


within a vessel a joint 
and providing this joint 
with a tensioning device, comprising the insu- 
lating ring, near the upper edge of the recep- 
tacle, and the inventor prefers to arrange the 
tensioning device between the inner and outer 
bottoms of the receptacle. 


sentially in providing 
adapted to be sealed, 


PROPELLER.—D. H. Buiake, care of J. W. 
Hlapple, Sanderson, Texas. This invention re- 
lates to marine propellers, and the aim is to 
provide a form designed to give increased 


efficiency in proportion to its size, and to pro- 
vide in connection with the improved propeller 
novel means of preventing a vacuum behind 
the propeller. 

VAULT COVER.—H. SeLLHEIM, 357 Stock- 
holm S8St., Ridgewood, Brooklyn, N. Y. This 
cover is for use for cellars, vaults and the 
like, and is adapted to form a strong surface 
which will at the same time permit the pas- 
sage of light to the cellar or vault below. In 


this device the transparent members or lenses 
ean be readily removed, for the purpose of 
renewing the same. 


Hardware aud Tools, 
WIRE ANCHOR.—F. T. Rernert, R. F. D. 
No. 3, Box 1, Aurora, Ill. This improvement 
relates to devices for connecting or anchoring 


the ends of fence wire or the like to posts 
The anchor is preferably made of metal which 
may be of any suitable variety having in view 
the elements of cheapness and strength, and 


it may be galvanized for durability and appear 


ance 

TOOL HANDLE HOLDER.—C. Berry, care 
of Central Hotel, Grand Forks, N. D. This 
invention pertains especially to devices where 


used successively for 
various tools of 
for the re 
defective handle on a 
such as garden 
screw drivers and 


holder 


single 


may be 
handle to 
character, or 


by a single 
attaching a 
similar or different 
newal of a broken or 
certain tool or set of 
rakes, hoes, forks, chisels, 
the like 


tools 


Wachines and Mechanical Devices, 


OLL SWAB HOLDER.—C. E. CALKINS, Las 
| Caseadas, Canal Zone, Panama. The holder 
|} is the form of a cup constructed in two hail 


hinged together so that they may be 
about a piston rod. The covers of tix 
flanges that are caught under lugs 


A single screw thus holds 


sections 
closed 
holder have 
on the 
the cup together and also locks the 


cup sections. 
cover se 
tions. 

CHUCK F. J. CORNIL, 
Argenta, Ark. This invention is a 


992 
aso 


Cypress 8St.. 
combina- 


tion chuck whereby thin cylindrical work can 
be held by pressure from both inside and 
| eutelde at the same time, thereby eliminating 
distortion. The jaws, which are reversible 
ean be used in the usual manner, and also for 
clamping work thereto, said work being cen 
tered by lugs, and the clamps forming pert 
of the jaws. <A locking device for the jaws 


is included. 
SUCTION WATER MOTOR.—J. O. Karaper, 
Fort Bidwell, Cal. The purpose in 
is to provide a motor wherein the difference 
in height between two strata of the earth is 
utilized to create a suction adapted to aid 
in the operation of a motor, which in turn 
pumps water from the upper stratum, which 
is partly utilized, and any therefrom 
stored for other use. 
VITASCOPE.—P. J. 
St., Cleveland, Ohio. 


this case 


excess 


MvUKAUTZ, 1656 E. 55th 
This apparatus is for 





laundry may be hung out to dry from the 


| 
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The Newest J Model 22 
Electric Starting and Electric Lighting 


OR the twentieth year of the Haynes Automobile, we announce the complete, 
KF perfect, motor car. Haynes Model 22 has every mark of the fine construc- | 

tion that has distinguished the Haynes car so many years; it has all the beauty 
of design that has made Model 21 so popular; it has such roominess as you never 
saw in any other automobile; comfort to please those who seek luxury; and an 
electric starting and electric lighting equipment of utmost simplicity and absolutely 100 
per cent efficiency. 

It is fitting that America’s first car—in point of years—should now be Amer- 
ica’s unquestioned first car in point of perfect, efficient completeness. And the 
price for touring car models is but $2250, f. 0. b. factory. We Aope we shall be 
able to build enough cars to fill our dealers’ orders. 


A Starting Device That is Not an Experiment 


When so many manufacturers were loudly announcing “‘ self-starters*’ last 
year, some people wondered that we said nothing about self-starters. But Haynes 
owners and Haynes dealers and everyone else who knew Haynes history did not 
wonder. They knew that when a real starting device was perfected, one that 
would start a car every time and never allow any possibility of injury to the motor— 
the Haynes would have it. We were working toward such a device then, an 
electric cranking device. It was perfected six months ago. But siill we waited. 
We wanted to be very sure. That’s Haynes policy. In these six months, the 
first Model 22 test cars, equipped with this device, have been put through 
thousands of tests in the shops and on the road, and the starter has never failed. 

Hundreds of these tests have been made under unfavorable conditions which could not arise in an owner's 
experience, and we couldn't made the starter fail. It cannot fail. And the equipment is so free from complica 
tions, so very simple, that if any trouble ever should appear, the car would not have to be sent back to the factory. 
Any electrician in America could make wiring repairs on either the motor (starting device), or the dynamo 
(lighting device). Consider that point carefully. The average time of 10,000 Model 22 starts has been 5 seconds 


Need We Speak of Haynes General Construction ? 


Everyone who knows automobiles at all knows that the Haynes name is a guarantee of the best materials, 
correct design, excellent workmanship. Other than for its electric starting and lighting equipment, Mode! 22 
does not differ greatly from the construction of recent Haynes models. The car is roomier. Upholstery twelve 
énches deep and of fine hair. Motor 4'¢ x 5% inches, 40 h. p.; wheel base 120 inches; tires 36 x 444 inches 
Equipment complete, including Eisemann dual magneto, Stromberg carburetor, Warner autometer, demountabic 
rims, top, windshield, etc. You will find the new Model 22 at your Haynes dealer's now. Go see it, or write 
us for catalog and full details of starting system. 


HAYNES AUTOMOBILE COMPANY, 31 UNION ST., KOKOMO, INDIANA 


1715 Broadway, NEW YORK 510-512 N. Capitol Bivd., INDIANAPOLIS 1702 Michigan Ave, CHICAGO 
Van Ness Avenue at Turk Street, SAN FRANCISCO 


















































MONOPLANES AND BIPLANES 


Their Design, Construction and Operation 
THE APPLICATION OF AERODYNAMIC THEORY WITH A COM- 
PLETE DESCRIPTION AND COMPARISON OF THE NOTABLE TYPES 
By GROVER CLEVELAND LOENING, B.Sc., A. M., C.E. 
A new and authoritative work, covering the whole subject of the Aeroplane, its design, and the theory 


on which it is based, and containing a detailed description and discussion of thirty-eight of the more 
highly successful types. It is a thoroughly practical work and invaluable to anyone interested in aviation. 


12mo. (6x 84 inches), 340 Pages, 278 Illustrations. A\ttractively bound im cloth 
Price 82.50 net, postpaid 
An illustrated descriptive circular will be sent free on application 
MUNN & CO., /nc., Publishers es 361 Broadway, New York 

















use in connection with a phonograph, the ar- 
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A sharp tool is half 
the battle in the mak- 
ing of a good job. 

A hundred thousand 
expert workmen—car- 
penters, mechanics, 
machinists, are keeping 
their tools in_ perfect 
condition by the use of 


Carborundum 
Sharpening Stones 


There is a Carborundum Sharpening Stone for every possible 








sharpening 
need—Almost eighty-thousand different grades and grits and shapes, ranging 
from the fine, delicate razor hone all the way up to the coarsest axe or scythe 


Try Carborundum out—Find out for yourself the wonders of this 
Ask Your Hardware Dealer, or Write Direct. 


Niagara Falls, New York 


stone. 
remarkable sharpening agent. 


THE CARBORUNDUM COMPANY 
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Dns Poort <a Sulpher at Home and Abroad ~ “STAR” larelin 
se Sie": LATHES 


cluded from page 18 
Suitable tor fine ac ‘curate 
‘in the repair shop, garage, 





































































the United States 


hich the|tion of sulphur in al 


a eing supplied by | had not reached as high as 5,000 standard room and machine shep, 
age Se" eee tons per annum, but due to the opening Send for Catalogue B 
LR a oe ped : ; “ eee , on “A up of the Louisiana deposit, the figure 1 at | hor ens ae ce 
: se = ae ee ade jumped to 127,000 tons in 1904, and SS Rt Seneca Falls, N. Y..U.S.A, 





Vien! XX/2, Austria The object of this in 


or is to provide a press of such a shape 369,444 tons in — Since that year it EBASTIAN LATHES 



























































d arrangement of its parts that not only|has fluctuated around 250,000 tons, and 
eau 7 ‘oe Fr work-pl oo last year totaled 265,664 tons. The yearly High Pb ek ee 
ha pet trial-pieces can be teste wth as to - . ree 
A PEX RADIATOR tensile strength and also as to resistance to| Production of the Japanese mines aver- | THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0, 
CLEANSER 2 - : ; a ; : : ‘ 
collapse or buckling resistance ages about 40,000 tons, which is marketed _ 
Manu. cer é e + . e 
f and g ‘ Use it in your radiator SCREENING DEVICE.—O. R. Smirna, care} principally in Australia. Fri t D k D 
f P —_ ' of J. FP. Carson, Box 141, Mullan, Idaho. This The American sulphur interests were, C 10n 1S 
' t clog dev relates to a > w and improved s ae prior to the outbreak of the war with FOR LIGHT WORK 
at 5 gear ing ni usec in the separation « dif an . . P ° 
, nip ; : , -,|Turkey, credited by the Italians with Has These Great Advantages: 
b —— ferent ized materi and may ” used P ; The speed can be instantly changed from 0 to 1600 
» ; point a igine any place where it is desired to separate ma-| having obtained control of the sulphur | without stopping or shifting belts. Power applie 
‘ ‘ x P i be uated to dr with equal safety, the smallest 
FREEZE tion is made terials, as, for instance, grain, seed, ores, sand,| fields of Cyrenaica—fields that extend | 6, jar; orem mowed pale gaat 88 4 din 
. , ‘ diferent sized ateriais, et along the desolate shore of the Gulf of | ™ “me 4nd great saving in drill breakage. 
Full Size in agonge - Sid hict , re Gi Send ie Drill Catalogue 
“4 . ‘ : a : a 
Sent . ‘3 Prime Movers and Their Accessories, wdra, wiich tn alae CS ods W. F. & J B. Cc 
Prepaid ~ , - GASOLENI SPRAY OR VAPORIZER | Kebrit, or the “gulf of sulphur,” just as ae. pope ompany 
For Trial weet an Ln ‘ . : oe x all — is ; — . : lished 
! ‘ VALVI Q cy | ( ANY Quir they call the immediate region of the 1999 Ruby Sen "Rockford, IHlinois 
U. S. Compound Company I I t of t pre nt is to pro-|sulphur deposits Gebel-el-Kebrit, or the — 
FACTORY H BUFFALO, N. Y. es] lapted to auto-|«yone of sulphur.” SOUTH BEND P 
ey ; Tn ings OT Ge fhe alarm of the Italians arose from { A THES 
relat proportion ingredients of the ix-| the landing in Cyrenaica from the pri- 
O il D f t in rdanc th t nditions to be| yate yacht of Allison V. Armour, a little Screw Cutting 
t less than two years ago, of a scientific 9 to 13-inch Swing 
Railways and Their Accessories, expedition sent thither by the Archeologi — Foot & Electric Drive 
Interesting Catalog Free 
st Deflocculated Graphite e — al YT . . a $ x <N 
' AUTOMATIC Corl NG ’ Ct st > of : ‘rica, ; a “1 by . " 
give f extende tif ‘ e ; PLI DEVI . F. J a = —~n : Am — : ind headed ‘ South Bend Machine Tool Co., 421 Madison St., South Bend, Ind, 
exea A ‘ dG. B ck, Center and Market/ Prof. Richard Norton, of Harvard Uni- | == es 
N i \ " St Pottsville I An object here is to pro . a > ‘ Fl = 
on . eed a a > _ © |versity. The purpose of this expedition 
- ‘ aera t t n train pip ectior stea was to excavate the ruins of the ancient STILL ANOTHER OF THE 
- ripe : ting thé 7 ind air pipe or city of Cy rene, the site of which is more “ RED DEVILS” 
International Acheson Graphite Co. uw. g pury s and electri iits for|than two hundred miles eastward of the 
Niagara Falls, N. Y. ghting or sig g \ rthet is t - meena (Same make as famous “ Red 
ide a plir nd) havir i sulphur territory. Devil’’ Glass Cutter 
h i - ‘ t 1B ’ - - he Turieie ‘ — . | 
ee ia ei saa te, she ane Giapeeh, then A rumor that the Turkish Government || This Self-Feeding Chain Drill 
icilitating removal and replacements of | had granted a concession to Americans for No. 2012, will drill Iron, Steel, 
the gaskets |the exploitation of the Cyrenaica deposits ||} Slate or Marble easi/y with a 
as en far ecredite j Lici as > common bit brace. 
Pertaining to Recreation. | wa o far credited in Sicily as to b | If r deale _ ha n’t it, send 
. P . | our dealer as it, senc 
PUZZLE TOY.—A. L. Poouen, 24 Ham-|™ade the subject of an interpellative pro- |}, 9.00 and his name. We % 
ond St., Bang Mair rhis invention c test in the Italian parliament in Febru- prepay delivery, one only, at this price. 
prehends a able figur ising isement/ ary, 1911, by Deputy Vaccaro, of the ||} SMITH & HEMENWAY CO 
— dl coe position It assumes, | Sicilian province of Girgenti, where the 
nd .e > ‘ ] j ' titutes ry ' ‘ . o P i 
eet ; ‘ttempting te | Werld’s oldest sulphur operations mainly | 150 Chambers Street New York City 
x “e chang the figure from o1 extreme positior center | — _—ane nesmecamte seed — 
| to another | It was pointed out by the southern 
: oncrete 
> . . deputy that “such a concession would C cr 
Pertaining to Vehicles, . H ouse 
VEHICLE WHEEI I. W. MeCatiem, Ply-| fatally compromise the Sicilian industry,” 
mouth. Ind 1 heel is adapted to be as-| Which, he asserted, could absolutely not How it is constructed, how much it will cost, is it prace 
nd together to for a on resist the competition of an American tical from an architectural and engineering standpoint? 
: tinu 4 ‘ I Bhi : Po? k . és d to b company exploiting the Cyrenaica field. These ep other Sp apape — — to - al 
Don't blame the razor if it dulls quickly. May- ' d and bound together to form a cor ; , 4 rq || ture are discussed in a good, thorough, illustrated art 
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s your feuk. Rub a few drops of 3-in-One tinuou wheel: the gments I d so In th m h foll , — the d put published in Scientific American Supplement 1685, Price 
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Counters DESIGN FOR A LAMP SHADE ; J. Friep who hold to this belief regard the ae F Magical “Apparatus 
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BRISTOL’S 


Electric Time Recorders or 
Operation Recorders 


new Bulletin No. 
138 just off the 


press. Bulletin 
No. 139 on Bris- 
tol’s Mechanical 


Time Recorders 
also just printed. 
Write for Bulle- 
tins 138 and 139. 


The Bristol Co. 


Waterlury, Conn. 














‘Responding to the Call” 
the practical kind, we are pleased to intro- | 
bas ec for a duce the A.J. W.& CO 
Breast Drill that BREAST DRILL with 
shall eclipse all ex- Gear Locking 
isting Tools of the . 











Ithasall thestrong, Piyp 
useful and practical 
points of existing Drills, and REAL im- 
provements i added ths at are peculiar to 
itself. PRICE, $5 

A. J. WILKINSON & CO., Machinery 
mates Washington Street Boston, Massachusetts | 











INST. 2 {*™ LIFE PRESERVER 
Saiuee 
You can swim instantly. Sc!f 
at Carried in pocket 
Inflates 3 { ng in one 
sec ‘ vet.. Cannot 
» off while in use. Makes 
Ocean and Lake bathing perfectly saf W Keep any sized 
person afloat f ral days. Ca 1 1umber of 
times. As a Life Preserver—ther t ke it on the 
market. Mail r $2.0 Mo ack if Mlisfactor 


INST LIGHTER CO., 53 MAIN ST., COLU MBUS, O. 





]F you require Magnetos for Marine, 
Automobile or Stationary Engines, 


buy the 
colle abot | 


They Always Satisfy 


The Holtzer-Cabot Elec. Co. . Sane _ 


| 














ELECTRIC "oro" || 
SPECIAL Grinders 
MACHINES Polishers 


ROTH BROS. & CO. 


198 Loomis Street, Chicago, Ills. 




















PHOTOGRAPHS USE 
: TABLOID" wo RYTOL’ 


Tra x ade Mark) 
UNIVERSAL DEVELOPER 
: Py BI HS WE Mr & CO. 
$B 35, West Thirty-third St., New York City 


or 101, Coristine Building, Montreal 
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Learn Watchmaking 


We teach it thoroughly in as many months as it | 
formerly took years. Does away with tedious appren- 


ticeshi Money earned while studying. Positions | 
aoaeved. Easy terms. Send for catalog | 
ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Missouri | 


LEARN TELEGRAPHY ve | 
MORS b OMNIGAPH 
avromart TRAC ee t 
















Stop! Read! and Consider! 


Which is better off, the man who has a gool trade, 
or he who belongs to = vast army of unskilled 
Workers? The New York ‘rade School, founded 
in 1881, and endowed, pacers Pa practical instruction 
im Va ious trades for young men, Ful } day courses, 
$25 to $45; evening Classes. $12 to $1 Illustrated 
Catalogue, showing trades taug ht on’ giving full 
Particulars, mailed free on application Address, 
1264 First Avenue, New York City. 


| : Your PATENTS 
ncorporate: we ARIZONA 


Laws the most liberal. 


Expense the least. Hold paciings 
business anywhere. Blanks, vs “py and forms 
making stock fuil-paid for cash, pre serv free 
President Stoddard, FORMER SECRETARY OF rises free 
t agent for many thousand companies. Ref: erence : 


Any bank in Arizona 
STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 








Alco Self Heating 
Curling Iron 


An absolutely new Self regulating alcoh »1 
m which cannot bura or singe the 







7 Ne ressity for every ‘Women. 


Ideal for Home or Traveling. 
Heavily nickel plated, fine 
black ebonized nandles. 
Ea h one in a hand 

g some box. Satisfac 


Agents Making 5 to » tats ay tion guaranteed, 
oman wants one. Positively sell op sight or Money 








jfrom the base of 


are cataloged in | 


| est, of 


| Kofra-el-Kebrit 
|this the 
;}quarry is distant 


quantity 


resistance 
Sicilian which, starting 
Mount Etna, follows the 
mountainous chain to Lecara, and thence to 
Gibellina. . . . The 
therefore, in Cyrenaica, 
exploration in the true 
indeed, 


ing a line of 


drift of the coast, 


the mountains of 
|} sulphurous stratum, 
jlacking a_ scientific 
sense of the word, may not, 
restricted to the 
caves, or quarries, 
Arabs, but 


must 
not, be 
}to those 
jand in embryo by the must be 
|found to follow the 
}stretches from Ara dei Fileni to 


Plain of Barca. 


from Sebka-Muktar to Gebel-el-Ala, to Gebel 
dj-Djeria, to Frerin, to Maradek, to Marsa 
Braiga, and so.to Hara-Docha, is a vast de 
posit of sulphur, part explored, but the greater 
part unexplored. From ancient times the in 
habitants of the region have been given to a 
superficial working of the deposits, not for the 
uses wherefor sulphur is most in demand by 
the market, but for that, infinitely more mod 
doctoring camels afflicted with the 
mange, and the outlet on the sea, or gulf, 
for the product, is always the port of Marsa 





whence the sulphur is dispatched by 


caravan ports 


Braiga, 
sailing vessels to the 
Benghazi, Alexandria 

To the south of Marsa-Braiga, 
ural port on the 
is a quarry already in operation. It is called 
(Cave of Sulphur) and from 
extract the product This 

about twelve hours from 
the shore Another deposit, which I 
to be the richer, is found to the southwest of 
Gebel-dj-Djeria This follows the little moun 
tainous chain extending from Muktar to Hara 
Docha, and the ample that it 
be traced in four days’ journey by horse 
in the direction of the meridian. The quality 
of this sulphur is of the best, and the min 
eral, without being attached to the rock, pre 
sents itself in a purer state, and in greater 
as depth is attained. 

The richness of the mineral, from examina 
tions made on the field of the quarries in 
operation, from ex 


Arabs 


believe 


stratum is so 


is to 


necds not to be discussed ; 


|periments made it yields an ottavo of purity. | 
The primitive and superficial opera- | 


tions of the Arabs in the aforesaid quarries 
indicate that the mineral they obtain is that 
which is found in the first stratum—exposed, 
as it were, at but a few meters of depth; while 


}at the second stratum there is always observed 


a sure improvement in-the quality of the min- 
eral, and at the third stratum it betters in 
exact ratio to the depth attained. 
thick, the sulphur is found to be richer than 
where it is submerged in water. 


‘Sugar Beet Industry of Germany | 
(Concluded from paye 134.) 

The thinning of the beets as well as 

their cultivation is a work to which (ac- 

cording to the German idea) women are 


especially adapted. Their wages as field | 


hands are only about 60 per cent that of | 


men, although in this kind of work they 
do about as much. The extension of sugar 
beet growing in Germany quickly brought 
about a shortage of labor and caused 
the introduction of what is known as the 
“season workers” or immigrant laborers, 
who are brought in to work during the 
beet season, and at the close of it are sent 
back to where they came from. Every 
spring hundreds of thousands, in recent 
years over 400,000 men and women, come 
from the eastern provinces of Germany, 
and Bohemia, to 


from Russia, Hungary 


, | the central and western provinces of Ger- 


many to work, principally in the sugar 
beet fields. 

So important has this large movement 
of foreign laborers become that legisla- 
tion has been passed specifying the time 
(15th of November for central Germany ) 
by which they must all be returned. 

The large property owners have made 
special provisions for caring for this for- 
eign labor by erecting barracks for them 
to live in. In addition to a cash wage, 
an allowance is given in provisions such 
as potatoes, meat and flour. The beet 
growers prefer to get as large a propor- 
tion of women as they can, and as a con- 
sequence many more women than men are 
to be seen working in the German beet 
fields. 

The influx of such large numbers of for- 
eign workers onto the farms during the 
months naturally has a detri- 
both socially and morally, 
has solved the problem of 


summer 
mental effect, 
and while it 
furnishing the necessary help during the 


summer months, it has resulted in driv- 
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ing out the native farm laborers, who 
have been unwilling to compete with 
the season workers, and they have 
| gone into other industries or moved 


j away, so that during the remainder of 


to the rich minera! 


known deposits, or | 
| 
exploited crudely | 


mountainous line that | 
confine the | 


That low chain of mountains which extends | 


Tripoli, | 


a small nat- | 
Gulf of the Great Sidra, there | 


Where | 









CUT MANUFACTURING COSTS 


E cast complicated parts of all kinds of machines accurately so 
as to eliminate all finishing operations. Every hole, boss 
and lug is perfect. All parts interchangeable. Saves you 


the cost of expensive templates, jigs and fixtures. We are satis- 
factorily supplying probably the largest die-castings ever made, 
which others had pronounced impossible. ‘This illustration shows 
a die-casting 111g inches high, containing 52 holes and has 
30 lugs and bosses, all completed in one operation. Send us 
samples or drawings of pieces of mechanism which are now 
expensive to produce; we probably can show a big saving for 
you. Don’t put this aside, thinking your proposition is not 
suited to die-castings. It is worth a 2-cent stamp to find out. 
Write today to 


NATIONAL LEAD CO., 111 Broadway, New York City 
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HILLERY BEACHEY flying Brooks Biplane at Chicago with both hands off the controls 


HYDRO-AEROPLANE [ct us_ send you our literature fully describing the 


types of aeroplanes we have developed. 


BIPLANE Popular Priced Mach OO 
TRACTOR-BIPLANE sinmea i Equinped eR 500 Alex- 
MONOPLANE ander Hamilton, Constructing Engineer 


BROOKS AEROPLANE CO., 108 Rust Avenue, Saginaw, Mich., U.S. A. 











AVIATION 


@ Two topics are of paramount importance just now in aviation. 
The one is the possibilities of the hydro-aeroplane—the flying 
boat in popular parlance—and the other is the dying machine as 
a military weapon. 


q In the forthcoming mid-month September issue of the Scientific 
American, which will issue on September | 4, these two subjects 
will be authoritatively discussed. 


@ Mr. Carl Dienstbach writes on the hydro-aeroplane. He 
points out how important is the development of the flying boat, 
because at last we have a vehicle of the air which is safe and 
which means much for the advancement of flying as a sport. 


@ Major Bannerman Phillips of the British Army, a noted 
European authority on the military aspects of aviation, will write 
on bomb-dropping. He will show how much or how little is to 
be expected by dropping high explosives on an enemy's force 
from a height of half a mile, basing his comments on the achieve- 
ments of aerial grenadiers in the Tripolitan campaign and on the 
results of the bomb-dropping contest held in France. 


@ Dr. Alfred Zahm, America’s leading authority on aero-me- 
chanics, will show in a popularly worded article what has been 
the development of laboratory work since the day of Langley. 
If the flying machine is to become a really practical vehicle of 
the air it must be developed oF, the same methods that have 
given us the giant bridges, the hugh dynamos, the highly ramified 
telephone. That is why Dr. Z p iB article, dealing as it does 
with investigations made by engineers and physicists, is of 
immense practical valve. 


@ There will also be the usual Scientific Amencan features— 
the short pithy articles on current scientific events, with many 
bright illustrations of the latest inventions and scientific apparatus, 
the latest news for inventors. 


@ Price 15 cents on all news stands. 
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Message Bearers Ancient and Moder 


This instantaneous telephone 
service not only meets the needs of 
the State in great emergencies, but 
it meets the daily needs of millions 
of the plain people. There can be 
no quicker service than that which 
is everywhere at the command of 
the humblest day laborer. 


Pheidippides, the most noted 
runner of ancient-Greece, made a 
record and an everlasting reputation 
by speeding 140 miles from Athens 
to Sparta in less than two days. 


Runners trained to perfection 
composed the courier service for 
the transmission of messages in Inventors have made possible 
olden times. But the service was communication by telephone ser- 
so costly it could be used only in vice. The Bell System, by con- 
the interest of rulers on occasions necting seven million people to- 
of utmost importance. gether, has made telephone service 

so inexpensive thatit is used 


The Royal messenger of ancient twenty-five million times a day. 


times has given way to the demo- 
cratic telephone of to-day. Cities, 
one hundred or even two thousand 
miles apart, are connected in a few 
seconds, so that message and an- 
swer follow one another as if two 
persons were talking in the same 
room. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


Every Bell Telephone is the Center of the System 


Captains of war and industry 
might, at great expense, establish 
their ownexclusive telephone lines, 
but in order that any person having 
a telephone may talk with any 
other person having a telephone, 
there must be One System, One 
Policy and Universal Service. 











| SCIENTIFIC AMERICAN | 
| HANDBOOK of TRAVEL 


With Hints for the Ocean Voyage for European 
Tours and a Practical Guide to London and Paris 


By ALBERT A. HOPKINS, Gditor of the Scientific American Reference Book 








At last the ideal guide, the result of twenty years of study 

and travel, is completed. It is endorsed by every steam- 
ship and railroad company in Europe. To those who are not 
planning a tnp it is equally informing. Send for illustrated 
circular containing one hundred questions out of 2,500 this 
book will answer. It is mailed free and will give some kind of 
an idea of the contents of this unique book, which should be 
in the hands of all readers of the Scientific American as it tells 
you exactly what you have wanted to know about a trip 
abroad and the ocean voyage. € What the book contains: 


The Sea and Its Navigation 

Statistical Information 

Ocean Records 

400 Tours, with prices 

“A Safer Sea”’ Practical Guide to London 
Automobiling in Europe Practical Guide to Paris 
Names 2,000 Hotels, with price 


500 pages, 500 illustrations, flexible cover, $2.00 
full leather, $2.50 postpaid 





500 Illustrations 
6 Color Plates 

9 Maps in pocket 
All About Ships 








. Publishers, 361 Broadway, New York 


MUNN & CO., Inc 














the year there is a scarcity of farm labor. 

To an American it is repugnant to see 
thirty or forty women working in a beet 
field under a man boss, but when he 
raises any question as to the fitness of it, 
he is quickly told that it is better for 
them than working in American factories 
Perhaps it is, be- 


| 


in our large cities. 
cause for the most part they are young. 
strong Bohemian and Polish women who 





seem to have as much physical strength 
as a man. But it is all contrary to the 
|} American conception of the sphere of 
woman, and if sugar beet culture cannot 
succeed in America without the general 
adoption of the use of women laborers, 


it is not likely to make any great prog-| "WS 


ress, and we shall continue to import our 
sugar. 


Germany’s Gain in Exporting Sugar. 

Germany, with its annual export of 
| 800,000 to 1,000,000 tons of sugar, worth 
$50,000,000, is gaining not only that vol- 
ume of international trade, but is not los- 
ing a penny’s worth of plant food from 
the soil, because sugar is nothing but 
| sunshine, water and carbon dioxide. On 
the other hand, the United States imports 
over $100,000,000 of sugar every year, and 


exports cereals and cereal products to a 
value of over $130,000,000. These cereals 
|are all rich in the elements of plant food 
that come from the soil and determine the 
degree of fertility of the land. These 
| elements, nitrogen, phosphoric acid and 
potash, have a stable market value at 
which they are sold in the form of com- 
| mercial fertilizers. It is a simple matter 
of calculation to determine what it would 
cost to replace the plant food that we 
lose each year through our export of 
cereals and cereal-products, and estimat- 
ing these on the most conservative basis 
it amounts to at least $30,000,000. 

This certainly is wise economics from 
agriculture, 


| 


| 


the standpoint of German 
and so long as Germany can find a market 
for its sugar, they can well afford to im- 
| port the grains, mill-feeds and other con- 
|} centrates, and thus build up their own 
agriculture, but from the standpoint of 
| the United States, we cannot afford to go 
| on paying out over $100,000,000 per year 
und carbon dioxide 


for sunshine, water 


manufactured into the form of sugar. 


Germany's Interest in American Beet 
Sugar. 





Since the beginning of the beet sugar 
industry in America, 
| watched its development anxiously. 


Germany has 
Many 
investigations have been made of it, and 


as much or more has been published in 


Germany concerning it as in America. 
The consensus of opinion here seems to be 
that the one great obstacle to sugar beet 
production in America is the labor prob- 
jlem. The fact that America does not 
| have the cheap labor of Europe, and espe- 
| cially that women are not used as field 
laborers, the Germans think is sufficient 
to keep the United States from becoming 
any serious competitor. But notwith- 
standing these handicaps, and the fact 
that the beet sugar industry has only 
been established in the United States 
about twenty years, we already produce 
as much beet sugar as Ger- 
production is constantly 


ope fourth 
many, and the 
increasing. 
The United 
than any other nation, and although only 
surpass it in the 


States uses more sugar 


nations 
Germany and Russia, 


two other 
amount produced, 
it is still necessary to import more sugar 
than any other country in order to sup- 
ply our needs. Last year the importa- 
tions amounted to over two million tons, 
and in addition to this one and one half 
million tons were produced within our 
borders, including Hawaii and Porto Rico, 
approximately one million tons being pro- 
duced from sugar cane and one half mil- 
lion from sugar beets. 

We may increase our sugar production 
as much as the total production of Ger- 
many at the present time, and we will 
only be producing enough to supply our 
own consumption. Surely as far as the 
United States is concerned there is no 
great danger of lacking a market for all 
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especially for this work. 


Handy Man’s Workshop 
and Laboratory 


Compiled and edited by A. RUSSELL BOND. 12me,, 
467 pages, 370 illustrations. Price, $2.00. 

This pilation of hundreds of valuable 
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tools and Li The jons are practical, and the 
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' Illustrated 


By R. M. STARBUCK. Quarto, 392 pages, 55 full. 
page plates, Price $4 00. 
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Punches, Dies and Tools 
for Manufacturing in 
Presses 


By JOSEPH V. WOODWORTH, Octave, 
483 pages, 702 illustrations. Price, $4.00. 








¢ 
entitled " Dies, Their Construction and Use." It does not go inlo 
the details of die making to the extent of the author's Previous 
book, but gives a comprehensive review of the field of operations 
ened: —— presses. This book might well be termed an ency- 
pe making, punch making, 1 sinking, sheet metal 
= “hod making of pal too } tools, sub. -presses, devices and 
mechanica! combinations for piercing, punching, cutting, bending, 
forming, drawing, sheet i 


and also articles of other materials in machine tools. 


Drop Forging, Die Sink- 
ing and Machine Forming 
of Steel 


By JOSEPH V. WOODWORTH. Octave, 
341 pages, 304 illustrations. Price, $2.50. 

A plet tical treat the hot and cold machine 
p Sa Ka pre sad ven ‘ate Geniahed shapes, together with the 
tools, dies and machinery involved in the manufacture 
duplicate forgings and interchangeable hot and cold _ 
parts from bar and sheet metal. It is a com 
modern work, written by an expert, and oni iy on 
modern shop practice, processes, mi machines, tools 
and details, 


Modern American Lathe 
Practice 


By OSCAR E. PERRIGO, M. E. Octavo, 4# 
pages, 314 illustrations. Price, $2.50. 
+ ~~ up-to-date work describing and ill ing the 
od best practice in lathe and boring mill operations as 
: ae. construction of, and latest developments in the —— 
of these important classes of machine tools, Lathe hist 
the relations of the lathe to pamioegnes are given, also 4 a 
scription of the various devices for feeding <3 ead cutting 
mechanisms from early efforts to the roca time. i 
is thoroughly discussed, including bac ng. — cones, 
thread cutting gears and all the essential — the moda 
lathe. The classification of lathes is also taken > a 
differences of the various types being fully described. 
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Any of these books will 
be sent, postpaid, on re- 
ceipt of advertised price. 
A descriptive circular fur- 
nished on application. 


——— 
—— 


MUNN & CO. Inc., Publishes 


Ee 
i 






































the sugar we may produce. 


361 Broadway 





= 









New York Git 




















@evreranvvr*yywr Ew 


- 


SF arr eseor 


S8Ea2aFS 


Eiseetesad & 


\\ 





=a ii 

















This is the 
testimony 
of a proms 
inent user 
of | the 





a Ty i 
the Pili lida 







WII 





© Remington 















Ty 


accounting system. 


And over and above this insurance of accuracy is the time and 


labor saving. 


Our representative will be glad to demonstrate the machine 


on your request. 


Remington Typewriter Company 


New York and Everywhere 


Adding and Subtracting 
pewriter 


(Wahl Adding Mechanism) 


This testimony tells the very essence of the reason why every | 
business house should use this machine for billing, order work, | 
and all work where writing and adding are done onthe same page. _i| 


The machine which is error proof, and proves everything, which 
proves its own work, and yours too, is the machine for which you |__| 
have been looking to stop all the leaks in your billing and | | 
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Joining and Cutting Metals 


by various processes is treated very fully 
in the Scientific American Supplement. 
The following issues will be found valu- 
able to every worker of metals: 


Each number cf the 
Supplement costs 
10 cents 


A set of papers contain- 
ing all the articles here 
mentioned will be mailed 
for $1.10. 


Send for a copy of the 
1910 Supplement 
Catalogue 


Free to any address 


Order 
from your 
Newsdealer 


or from 
MUNN & CO., Inc. 
PUBLISHERS 


361 BROADWAY 
NEW YORK CITY 





Scientific American Supplement No. 1384— 
Lead-burning—describes an oxy-hydrogen appa- 
ratus and its use for the purpose. 


Scientife American Supplement Nos. 1754, 
1755 and 1756—The Oxy-hydrogen Process 
of cutting and welding metals is a series covering 
the important applications of this remarkable 
process, 


Scientific American Supplement No. 1646— 
Oxy-hydric Welding, gives a description of pro- 


cesses and cost. 


Scientific American Supplement No. 1775— 
New Gas Fusion Process, describes the Koeln 


Muesener improvement in oxy-hydric apparatus. 


Scientific American Supplement No. 1680— 
The Oxy-Acetylene Process, sets forth the uses 
and cost of this system. 


Scientific American Supplement No. 1434— 
The Garuti Process of Generating Oxygen and 
Hydrogen, describes an -economical way of 
making and using these gases for welding. 


Scientific American Supplement Nos. 1305, 
1447, 1480 on ‘‘ Aluminothermy’’ or ‘‘ Thermit’’ 
processes, describe and illustrate many remarkable 
welds, castings and other operations performed 
with the novel and useful series of metallic com- 
pounds, by which castings of steel and other 
metals and difficult welds can be easily made 
without forge, cupola or any sort of fireplace. 













The Can with the Inner-seal 


OR your protection, and for ours, 


with an inner-seal. 


spout are stretched paper-thin pieces of white metal. 
cut them as if they were cheese. 
owner, and to us, the refiners. 


But they mean much to you, 


Texaco Motor Oil is sold in a can 
Just under the screw caps of the vent and the 
Your knife will 


the car 


To you they mean that when you buy Texaco Motor Oil in cans you 
get exactly what you ask for and pay for—an oil that has proven its quality, 
that is free from carbon impurities, that shows a zero test, that lubricates 
perfectly and increases the efficiency of your motor. 

To us they mean that the oil on which we have staked our reputation 
as refiners reaches your hands in the same condition in which it leaves 


ours. 
cient eloquence. 


Under such conditions Texaco Motor oil speaks for itself with suffi- 


For sale in one and five gallon cans at most good garages and supply 


houses. 


pouring easy. 
We have published a 
**About Motor Lubrication,’’ 
every car owner should read. 
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Colors of the can—green with red star. 
long, detachable spout that makes 
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= The Rotary Steam En- 
gine has attracted the 
best thoughts of inventors and 
students for many years. All 
interested should read care- 
fully the very complete in- 
formation found in the files 
of the Scientific American 
Supplement. Every class and 
type of rotary engines and 
pumps is described and illus- 
trated. 


Each number of the Scientific American 
or the Supplement costs 10 cents. A set 
| of Papers containing all the articles here 
| d will be mailedfor $2.00. They 
give more opel information on the sub- 





| THE ROTARY 
| STEAM ENGINE 








Scientific American Supplement 470 describes 
the Harrington Rotary Engine, a form of intermittent 
gear. 

Scientific American Supplement 497 describes 
Fielding & Platt's Universal-joint Rotary Engine. 

Scientific American Supplement 507 describes 
the Jacomy Engine, a square-piston type. 

Scientific American Supplement 528 describes 
Inclined-shaft Rotary Engine, using the universal- 
joint principle. 

Scientific American Supplement 558 ae 
the Kingdon Engine, a “ wabble-disk "’ design. 

Sejentifie American Supplement 636 describes 

Riggs’ Revolving-cylinder gine, suggesting the 
present Gnome motor. 

Scientific American Supplement 775 describes 
Revolving-cylinder engines of several forms. 

Scientific American Supplement 1109-1110- 
a Hy contains . — great moe | describing 
a lustrating & principal types of rotary en- 
gines and pumps. This set should be studied by 
every inventor and ane 

Selontifie American Supplement 1 1 12 describes 
the Filtz Rotary Motor, using surfaces. 

Scientific American Supplement 1158 describes 
Hult’s Rotary Engine, an eccentric-ring type. 

Scientific American S i t 1193 describ 
Arbel & Tihon’s Rotary Motor, an ingenious eccen- 
tric type, now on the market as a pump. 

Sclemtifie Aperiocn Supolement 1309 dunes 
Rotary Engine, in which a piston trav: 
entirely around an annular cylinder. 

Scientific American Suppl tt 1524 describ 
Rotary Engine on the intermittent-gear principle. 


Scientific American 1534 contains 
a valuable column on Foy amr compl cuuay enaiee 


Scientific American Supplement 1821 contains 








i ject than a library of engineering works. le “ 
Send fra copy ofthe | 16 Supolemen pyr Repeemere pan cow Sones S matey en 
= i * aia > gee bi: eaer Scientifi Aanestoun, Fi No. 23, Vol. 102 contains 
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a full description of recent Herrick Rotary 
Engine, an eccentric type a. swinging abutment. 
Scientific American, No. 23, Vol. 104 describes 
arman's Engine, on the si sliding-valve principle. 
Scientific American, No. 14, Vol. 106 describes 
the Augustine Rotary Engine, with novel features 

incorporated in the sliding-valve design. 
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SAID THE SALESMAN: 


“Recommend one? | recommend them 
all. They’re all Colgate’s, so they all give 
the same perfect lather. It’s only a ques- 
tion of which method you prefer—Stick, 
Powder or Cream.” 


That’s what the experienced salesman will tell 
you. Take hisadvice and know the comfort of the 
Colgate Lather—softening, soothing, and sanitary. 
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is delightfully re- 
freshing. Send 
eight cents in 
stamps and we 
will send a trial 
bottle, together 
with a trial size of any one of our 
three shaving preparations 

Stick, Powder or Cream. 




























